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CLAIMS 
[Claim(s)] 

[Claim 1] The organic compound which constitutes said first layer between said first layer and 
said second layer in the luminescence equipment which has the organic light emitting device 
which contains at least the first layer which consists of an organic compound, and the second 
layer which consists of a different organic compound from the matter which constitutes said 
first layer, and the luminescence equipment which are characterized by to have a field 
containing both organic compound **s which constitutes said second layer. 
[Claim 2] The concentration of the organic compound which constitutes said first layer in said 
field according to claim 1 is luminescence equipment characterized by decreasing toward the 
direction of said 1st layer to said 2nd layer. 

[Claim 3] The organic compound which constitutes said first layer between said first layer and 
said second layer in the luminescence equipment which has the organic light emitting device 
which contains at least the first layer which consists of an organic compound, and the second 
layer which consists of a different organic compound from the matter which constitutes said 
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first layer, and the luminescence equipment which are characterized by to prepare the 
mixolimnion containing both organic compound **s which constitutes said second layer. 
[Claim 4] The concentration of the organic compound which constitutes said first layer in said 
mixolimnion according to claim 3 is luminescence equipment characterized by decreasing 
toward the direction of said 1st layer to said 2nd layer. 

[Claim 5] The organic compound which constitutes said hole injection layer between said hole 
injection layer and said electron hole transportation layer in the luminescence equipment which 
has an organic light emitting device containing the hole injection layer which touches an anode 
plate, and an electron hole transportation layer, and luminescence equipment characterized by 
having a field containing both organic compound **s which constitutes said electron hole 
transportation layer. 

[Claim 6] The concentration of the organic compound which constitutes said hole injection 
layer in said field according to claim 5 is luminescence equipment characterized by decreasing 
toward the direction of said electron hole transportation layer from said hole injection layer. 
[Claim 7] The organic compound which constitutes said hole injection layer between said hole 
injection layer and said electron hole transportation layer in the luminescence equipment which 
has an organic light emitting device containing the hole injection layer which touches an anode 
plate, and an electron hole transportation layer, and luminescence equipment characterized by 
preparing the mixolimnion containing both organic compound **s which constitutes said 
electron hole transportation layer. 

[Claim 8] The concentration of the organic compound which constitutes said hole injection 
layer in said mixolimnion according to claim 7 is luminescence equipment characterized by 
decreasing toward the direction of said electron hole transportation layer from said hole 
injection layer. 

[Claim 9] The organic compound which constitutes said electronic injection layer between said 
electronic injection layers and said electron transport layers in the luminescence equipment 
which has an organic light emitting device containing the electronic injection layer which 
touches cathode, and an electron transport layer, and luminescence equipment characterized 
by having a field containing both organic compound **s which constitutes said electron 
transport layer. 

[Claim 10] The concentration of the organic compound which constitutes said electronic 
injection layer in said field according to claim 9 is luminescence equipment characterized by 
decreasing toward the direction of said electron transport layer from said electronic injection 
layer. 

[Claim 11] The organic compound which constitutes said electronic injection layer between 
said electronic injection layers and said electron transport layers in the luminescence 
equipment which has an organic light emitting device containing the electronic injection layer 
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which touches cathode, and an electron transport layer, and luminescence equipment 
characterized by preparing the mixolimnion containing both organic compound **s which 
constitutes said electron transport layer. 

[Claim 12] The concentration of the organic compound which constitutes said electronic 
injection layer in said mixolimnion according to claim 1 1 is luminescence equipment 
characterized by decreasing toward the direction of said electron transport layer from said 
electronic injection layer. 

[Claim 13] The organic compound which constitutes said luminous layer between said 
luminous layer and said electron hole transportation layer in the luminescence equipment 
which has an organic light emitting device containing a luminous layer and an electron hole 
transportation layer, and luminescence equipment characterized by having a field containing 
both organic compound **s which constitutes said electron hole transportation layer. 
[Claim 14] The concentration of the organic compound which constitutes said luminous layer in 
said field according to claim 13 is luminescence equipment characterized by decreasing 
toward the direction of said electron hole transportation layer from said luminous layer. 
[Claim 15] The organic compound which constitutes said luminous layer between said 
luminous layer and said electron hole transportation layer in the luminescence equipment 
which has an organic light emitting device containing a luminous layer and an electron hole 
transportation layer, and luminescence equipment characterized by preparing the mixolimnion 
containing both organic compound **s which constitutes said electron hole transportation layer. 

[Claim 16] The concentration of the organic compound which constitutes said luminous layer in 
said mixolimnion according to claim 15 is luminescence equipment characterized by 
decreasing toward the direction of said electron hole transportation layer from said luminous 
layer. 

[Claim 17] The organic compound which constitutes said luminous layer between said 
luminous layers and said electron transport layers in the luminescence equipment which has 
an organic light emitting device containing a luminous layer and an electron transport layer, 
and luminescence equipment characterized by having a field containing both organic 
compound **s which constitutes said electron transport layer. 

[Claim 18] The concentration of the organic compound which constitutes said luminous layer in 
said field according to claim 17 is luminescence equipment characterized by decreasing 
toward the direction of said electron transport layer from said luminous layer. 
[Claim 19] The organic compound which constitutes said luminous layer between said 
luminous layers and said electron transport layers in the luminescence equipment which has 
an organic light emitting device containing a luminous layer and an electron transport layer, 
and luminescence equipment characterized by preparing the mixolimnion containing both 
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organic compound **s which constitutes said electron transport layer. 
[Claim 20] The concentration of the organic compound which constitutes said luminous layer in 
said mixolimnion according to claim 19 is luminescence equipment characterized by 
decreasing toward the direction of said electron transport layer from said luminous layer. 
[Claim 21] In the luminescence equipment which has an organic light emitting device 
containing a luminous layer, an electron hole transportation layer, and an electron transport 
layer It has the first field containing both the organic compound which constitutes said 
luminous layer between said luminous layer and said electron hole transportation layer, and 
organic compound [ which constitutes said electron hole transportation layer ] **. And between 
said luminous layers and said electron transport layers The organic compound which 
constitutes said luminous layer, and luminescence equipment characterized by having the 
second field containing both organic compound **s which constitutes said electron transport 
layer. 

[Claim 22] It is luminescence equipment characterized by for the concentration of the organic 
compound which constitutes said luminous layer contained to said 1st field in luminescence 
equipment according to claim 21 decreasing toward the direction of said electron hole 
transportation layer from said luminous layer, and the concentration of the organic compound 
which constitutes said luminous layer contained to said 2nd field decreasing toward the 
direction of said electron transport layer from said luminous layer. 
[Claim 23] In the luminescence equipment which has an organic light emitting device 
containing a luminous layer, an electron hole transportation layer, and an electron transport 
layer Between said luminous layer and said electron hole transportation layer, the first 
mixolimnion containing both the organic compound which constitutes said luminous layer, and 
organic compound [ which constitutes said electron hole transportation layer ] ** is prepared. 
And between said luminous layers and said electron transport layers The organic compound 
which constitutes said luminous layer, and luminescence equipment characterized by 
preparing the second mixolimnion containing both organic compound **s which constitutes 
said electron transport layer. 

[Claim 24] It is luminescence equipment characterized by for the concentration of the organic 
compound which constitutes said luminous layer contained in said 1st mixolimnion in 
luminescence equipment according to claim 23 decreasing toward the direction of said 
electron hole transportation layer from said luminous layer, and the concentration of the 
organic compound which constitutes said luminous layer contained in said 2nd mixolimnion 
decreasing toward the direction of said electron transport layer from said luminous layer. 
[Claim 25] Luminescence equipment with which the energy difference of the highest occupied 
molecular orbital of the matter and a minimum sky molecular orbital which constitute said 
luminous layer is characterized by being lower than the energy difference of the highest 
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occupied molecular orbital of the matter and a minimum sky molecular orbital which constitute 
said electron hole transportation layer, and being lower than the energy difference of the 
highest occupied molecular orbital of the matter and a minimum sky molecular orbital which 
constitute said electron transport layer in luminescence equipment according to claim 21 to 24. 

[Claim 26] In luminescence equipment according to claim 21 to 25 said luminous layer A host 
ingredient and luminescent material with the energy difference of a highest occupied molecular 
orbital and a minimum sky molecular orbital lower than said host ingredient, since - the energy 
difference of the highest occupied molecular orbital of said luminescent material and a 
minimum sky molecular orbital Luminescence equipment characterized by being lower than 
the energy difference of the highest occupied molecular orbital of the matter and a minimum 
sky molecular orbital which constitute said electron hole transportation layer, and being lower 
than the energy difference of the highest occupied molecular orbital of the matter and a 
minimum sky molecular orbital which constitute said electron transport layer. 
[Claim 27] It is luminescence equipment with which said organic light emitting device is 
characterized by luminescence from a triplet excitation state in luminescence equipment 
according to claim 1 to 26. 

[Claim 28] The electric appliance characterized by using luminescence equipment according to 
claim 1 to 27. 

[Claim 29] In the luminescence equipment which has the organic light emitting device which 
prepared the organic compound film containing an electron hole transportation ingredient, an 
electronic transportation ingredient, and luminescent material between an anode plate and 
cathode said organic compound film The electron hole transportation zone which consists of 
said electron hole transportation ingredient one by one about the direction of [ from said anode 
plate ] said cathode, The first mixing zone containing both said electron hole transportation 
ingredient and said luminescent material, Luminescence equipment characterized by being the 
structure where the luminescence field which consists of said luminescent material, the second 
mixing zone containing both said electronic transportation ingredient and said luminescent 
material, the electronic transportation zone which consists of said electronic transportation 
ingredient, and ** were connected. 

[Claim 30] In the luminescence equipment which has the organic light emitting device which 
prepared the organic compound film containing an electron hole transportation ingredient, an 
electronic transportation ingredient, and luminescent material, and the hole-injection field 
adjacent to said anode plate between an anode plate and cathode The electron hole 
transportation zone where said organic compound film consists of said electron hole 
transportation ingredient one by one about the direction of [ from said anode plate ] said 
cathode, The first mixing zone containing both said electron hole transportation ingredient and 
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said luminescent material, Luminescence equipment characterized by being the structure 
where the luminescence field which consists of said luminescent material, the second mixing 
zone containing both said electronic transportation ingredient and said luminescent material, 
the electronic transportation zone which consists of said electronic transportation ingredient, 
and ** were connected. 

[Claim 31] In the luminescence equipment which has the organic light emitting device which 
prepared the organic compound film containing an electron hole transportation ingredient, an 
electronic transportation ingredient, and luminescent material, and the electron injection field 
adjacent to said cathode between an anode plate and cathode The electron hole transportation 
zone where said organic compound film consists of said electron hole transportation ingredient 
one by one about the direction of [ from said anode plate ] said cathode, The first mixing zone 
containing both said electron hole transportation ingredient and said luminescent material, 
Luminescence equipment characterized by being the structure where the luminescence field 
which consists of said luminescent material, the second mixing zone containing both said 
electronic transportation ingredient and said luminescent material, the electronic transportation 
zone which consists of said electronic transportation ingredient, and ** were connected. 
[Claim 32] In the luminescence equipment which has the organic light emitting device which 
prepared the organic compound film containing an electron hole transportation ingredient, an 
electronic transportation ingredient, and luminescent material, the hole-injection field adjacent 
to said anode plate, and the electron injection field adjacent to said cathode between an anode 
plate and cathode The electron hole transportation zone where said organic compound film 
consists of said electron hole transportation ingredient one by one about the direction of [ from 
said anode plate ] said cathode, The first mixing zone containing both said electron hole 
transportation ingredient and said luminescent material, Luminescence equipment 
characterized by being the structure where the luminescence field which consists of said 
luminescent material, the second mixing zone containing both said electronic transportation 
ingredient and said luminescent material, the electronic transportation zone which consists of 
said electronic transportation ingredient, and ** were connected. 

[Claim 33] In the luminescence equipment which has the organic light emitting device which 
prepared the organic compound film containing an electron hole transportation ingredient, an 
electronic transportation ingredient, luminescent material, and the host ingredient to said 
luminescent material between an anode plate and cathode The electron hole transportation 
zone where said organic compound film consists of said electron hole transportation ingredient 
one by one about the direction of [ from said anode plate ] said cathode, The first mixing zone 
containing both said electron hole transportation ingredient and said host ingredient, 
Luminescence equipment characterized by being the structure where the luminescence field 
where said luminescent material was added, the second mixing zone containing both said 
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electronic transportation ingredient and said host ingredient, the electronic transportation zone 
which consists of said electronic transportation ingredient, and ** were connected to said host 
ingredient. 

[Claim 34] In the luminescence equipment which has the organic light emitting device which 
prepared the organic compound film containing an electron hole transportation ingredient, an 
electronic transportation ingredient, luminescent material, and the host ingredient to said 
luminescent material, and the hole-injection field adjacent to said anode plate between an 
anode plate and cathode The electron hole transportation zone where said organic compound 
film consists of said electron hole transportation ingredient one by one about the direction of 
[ from said anode plate ] said cathode, The first mixing zone containing both said electron hole 
transportation ingredient and said host ingredient, Luminescence equipment characterized by 
being the structure where the luminescence field where said luminescent material was added, 
the second mixing zone containing both said electronic transportation ingredient and said host 
ingredient, the electronic transportation zone which consists of said electronic transportation 
ingredient, and ** were connected to said host ingredient. 

[Claim 35] In the luminescence equipment which has the organic light emitting device which 
prepared the organic compound film containing an electron hole transportation ingredient, an 
electronic transportation ingredient, luminescent material, and the host ingredient to said 
luminescent material, and the electron injection field adjacent to said cathode between an 
anode plate and cathode The electron hole transportation zone where said organic compound 
film consists of said electron hole transportation ingredient one by one about the direction of 
[ from said anode plate ] said cathode, The first mixing zone containing both said electron hole 
transportation ingredient and said host ingredient, Luminescence equipment characterized by 
being the structure where the luminescence field where said luminescent material was added, 
the second mixing zone containing both said electronic transportation ingredient and said host 
ingredient, the electronic transportation zone which consists of said electronic transportation 
ingredient, and ** were connected to said host ingredient. 

[Claim 36] The organic compound film which contains an electron hole transportation 
ingredient, an electronic transportation ingredient, luminescent material, and the host 
ingredient to said luminescent material between an anode plate and cathode, In the 
luminescence equipment which has the organic light emitting device which prepared the hole- 
injection field adjacent to said anode plate, and the electron injection field adjacent to said 
cathode said organic compound film The electron hole transportation zone which consists of 
said electron hole transportation ingredient one by one about the direction of [ from said anode 
plate ] said cathode, The first mixing zone containing both said electron hole transportation 
ingredient and said host ingredient, Luminescence equipment characterized by being the 
structure where the luminescence field where said luminescent material was added, the 
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second mixing zone containing both said electronic transportation ingredient and said host 
ingredient, the electronic transportation zone which consists of said electronic transportation 
ingredient, and ** were connected to said host ingredient. 

[Claim 37] It is luminescence equipment characterized by said hole-injection field coming to 
add Lewis acid to the organic compound of conjugated system in luminescence equipment 
given in any 1 term of claim 30, claim 32, claim 34, or claim 36. 

[Claim 38] luminescence equipment according to claim 37 - the luminescence equipment 
which is and is characterized by the organic compound of said conjugated system being a high 
molecular compound. 

[Claim 39] luminescence equipment according to claim 37 - the luminescence equipment 
which is and is characterized by said Lewis acid being a compound containing a halogen. 
[Claim 40] It is luminescence equipment characterized by said electron injection field coming to 
add a Lewis base to the organic compound of conjugated system in luminescence equipment 
given in any 1 term of claim 31 , claim 32, claim 35, or claim 36. 

[Claim 41] It is luminescence equipment characterized by being the compound with which said 
Lewis base contains alkali metals in luminescence equipment according to claim 40. 
[Claim 42] It is luminescence equipment characterized by said organic light emitting device 
presenting luminescence from a triplet excitation state in luminescence equipment given in any 
1 term of claim 29 thru/or claim 41 . 

[Claim 43] Either [ at least ] said first mixing zone or said second mixing zone is luminescence 
equipment characterized by forming the concentration gradient in luminescence equipment 
given in any 1 term of claim 29 thru/or claim 42. 

[Claim 44] The electric appliance characterized by using the luminescence equipment of a 
publication for any 1 term of claim 29 thru/or claim 43. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the luminescence equipment using the organic 
light emitting device which has the film (it is hereafter described as an "organic compound 
layer") containing the organic compound with which luminescence is obtained by adding 
electric field, an anode plate, and cathode, this invention - especially -- the former - driver 
voltage -- low - in addition - and the life of a component is related with the luminescence 
equipment using an organic long light emitting device. In addition, the luminescence equipment 
in this specification points out an image display device or a luminescence device using the 
organic light emitting device as a light emitting device. Moreover, it is a connector (FPC:flexible 
printed circuit) (or the module with which a TAB (Tape Automated Bonding) tape or TCP (Tape 
Carrier Package) was attached, the module with which the printed wired board was prepared 
in the point of a TAB tape or TCP, or all the modules by which IC (integrated circuit) was 
directly mounted in the organic light emitting device by the COG (Chip On Glass) method shall 
also be included in luminescence equipment), for example, an anisotropic conductive film, to 
an organic light emitting device. 
[0002] 

[Description of the Prior Art] An organic light emitting device is a component which emits light 
by adding electric field. It is said that the luminescent mechanism emits energy and emits light 
in case the electron hole poured in from the electron poured in from cathode by impressing an 
electrical potential difference to inter-electrode on both sides of an organic compound layer 
and the anode plate recombines in the emission center in an organic compound layer, a 
molecule exciton is formed and the molecule exciton returns to a ground state. 
[0003] In addition, as a class of molecule exciton which an organic compound forms, although 
a singlet excitation state and a triplet excitation state are possible, suppose that it contains also 
when which excitation state contributes to luminescence in this specification. 
[0004] In such an organic light emitting device, an organic compound layer is usually formed 
with a thin film to the extent that it is less than 1 micrometer. Moreover, since the organic 
compound layer itself is the spontaneous light type component which emits light, a back light of 
an organic light emitting device which is used for the conventional liquid crystal display is also 
unnecessary. Therefore, an organic light emitting device is an advantage with big it being 
extremely producible to a thin light weight. 

[0005] Moreover, considering the carrier mobility of an organic compound layer, time amount 
after pouring in a carrier in an about 100-200nm organic compound layer until it results in 
recombination is about dozens of nanoseconds, and even if it includes the process from the 
recombination of a carrier to luminescence, it results in luminescence to the order within a 
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microsecond, for example. Therefore, it is one of the features that a speed of response is also 
very quick. 

[0006] Furthermore, since an organic light emitting device is an organic light emitting device of 
a carrier impregnation mold, the drive with direct current voltage is possible for it, and a noise 
cannot produce it easily. About driver voltage, thickness of an organic compound layer is first 
used as an about 100nm uniform super-thin film. Moreover, by choosing an electrode material 
which makes small the carrier impregnation obstruction over an organic compound layer, and 
introducing hetero structure (laminated structure) further there is a report that sufficient 
brightness of 100 cd/m2 was attained by 5.5V ("Organic electroluminescent diodes" [ VanSlyke 
and ] reference 1:C.W.Tang and S.A. --) Applied Physics Letters, vol.51, No.12, and 913-915 
(1987). 

[0007] From properties, such as such thin light weight, high-speed responsibility, direct-current 
low-battery drives, etc., the organic light emitting device attracts attention as a next-generation 
flat-panel display component. Moreover, it is a spontaneous light type, and since the angle of 
visibility is large, visibility is also comparatively good and it is thought that it is effective as a 
component used for the display screen of an electric appliance. 

[0008] By the way, although it is the configuration of the organic light emitting device shown in 
reference 1, it considers as the approach of making a carrier impregnation obstruction small 
first, and to the low top, a work function uses a comparatively stable Mg:Ag alloy for cathode, 
and is raising electronic impregnation nature. By this, it makes it possible to inject a lot of 
carriers into an organic compound layer. 

[0009] Furthermore, the recombination effectiveness of a carrier is raised by leaps and bounds 
as an organic compound layer by applying the single hetero structure of carrying out the 
laminating of the electronic transportability luminous layer which consists of an electron hole 
transportation layer which consists of a diamine compound, and a tris (8-quinolinolato) 
aluminum complex (it is hereafter described as "Alq3"). This is explained as follows. 
[0010] For example, in the case of the organic light emitting device which has only Alq3 
monolayer, most electrons poured in from cathode since Alq3 was electronic transportability 
arrive at an anode plate, without recombining with an electron hole, and the effectiveness of 
luminescence is very bad. That is, in order to make the organic light emitting device of a 
monolayer emit light efficiently (it drives by the low battery), it is necessary to use the 
ingredient (for it to be hereafter described as a "bipolar ingredient") which can convey both an 
electron and an electron hole with sufficient balance, and Alq3 does not fulfill the condition. 
[0011] However, if terrorism structure (two-layer structure) is applied to a single like reference 
1 , the electron poured in from cathode will be blocked by the interface of an electron hole 
transportation layer and an electronic transportability luminous layer, and will be shut up into 
an electronic transportability luminous layer. Therefore, recombination of a carrier is efficiently 
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performed by the electronic transportability luminous layer, and it results in efficient 
luminescence. 

[0012] If the concept of the blocking function of such a carrier is developed, it will also become 
possible to control the recombination field of a carrier. By inserting the layer (electron hole 
blocking layer) which can block an electron hole between an electron hole transportation layer 
and an electron transport layer as the example, an electron hole is shut up in an electron hole 
transportation layer, and there is a report which succeeded in making the electron hole 
transportation layer emit light. (Reference 2:Yasunori KIJIMA, Nobutoshi ASM and Shin-ichiro 
TAMURA, "ABlue Organic Light Emitting Diode", Japanese Journal of Applied Physics, Vol.38, 
5274-5277 (1999)) . In addition, since the electron hole blocking layer which consists of an 
ingredient as shown by reference 2 has excitation energy higher than a luminous layer, it has 
also played the role which prevents diffusion of a molecule exciton. 

[0013] Moreover, it can be said that functional separation that, as for the organic light emitting 
device in reference 1 , an electron hole transportation layer performs transportation of an 
electron hole, and an electronic transportability luminous layer performs electronic 
transportation and electronic luminescence is the description. The concept of this functional 
separation develops further and the technique to which an ingredient different, respectively 
bears electron hole transportation, electronic transportation, and three kinds of functions of 
luminescence came to be proposed. It is for carrier transportability's being able to use an 
ingredient with high luminous efficiency as a luminescent material as it is scarce, and its 
luminous efficiency of an organic light emitting device also improving in connection with it by 
this technique. 

[0014] The typical technique is doping of coloring matter (reference 3:C.W.Tang, 
SAVanSlyke, and C.H.Chen, "Electroluminescence of doped organic thin films", Journal of 
Applied Physics, vol.65, No.9, and 3610-3616 (1989)). That is, as shown in drawing 13 (a), the 
luminescent color of coloring matter 1 103 is obtained by doping coloring matter 1 103 to an 
electron transport layer 1 102 in terrorism structure to the single which formed the electron hole 
transportation layer 1 101 and the electron transport layer 1 102 (it is also a luminous layer). 
Coloring matter 1 103 is considered also when doping to the electron hole transportation layer 
1101 side. 

[0015] On the other hand, as shown in drawing 13 (b) Between an electron hole transportation 
layer and an electron transport layer A luminous layer There is also the technique of terrorism 
structure (3 layer structure) to the double of inserting (). [ reference 4:Chihaya ADACHI, Shizuo 
TOKITO, Tetsuo TSUTSUI and Shogo SAITO, ] [ "Electroluminescence ] in Organic Films with 
Three-Layered Structure", Japanese Journal of Applied Physics, Vol.27, No.2, L269-L271 
(1988). Since in the case of this technique an electron hole is poured into a luminous layer 
1 104 from the electron hole transportation layer 1 101 and an electron is poured into a 



file://C:\Documents and Settings\arobinson\Local Settings\Temp\notes335BF6\l. JP2002-.. 



10/9/2007 



JP-A-2002-324680 



Page 13 of 88 



luminous layer 1 104 from an electron transport layer 1 102, respectively, the recombination of a 
carrier happens in a luminous layer 1 104, and it results in luminescence in the luminescent 
color of the ingredient used as a luminous layer 1104. 

[0016] As an advantage of such functional separation, it is in the point that it becomes 
unnecessary to give various functions (the luminescence, carrier transportability, carrier 
impregnation nature from an electrode, etc.) to one kind of organic material to coincidence, 
and a broad degree of freedom can be given to a molecular design etc., by carrying out 
functional separation (it becomes unnecessary for example, to look for a bipolar ingredient by 
force). That is, by combining respectively an ingredient with a sufficient luminescence property, 
the ingredient in which carrier transportability is excellent, I hear that high luminous efficiency 
can be attained easily, and it is. 

[0017] It is widely used until the concept (a carrier blocking function or functional separation) of 
the laminated structure stated by reference 1-4 itself results in current from these advantages. 
[0018] 

[Problem(s) to be Solved by the Invention] However, since a laminated structure which was 
described above is junction between dissimilar material, in the interface, an energy barrier will 
surely produce it. If an energy barrier exists, since migration of a carrier is barred in the 
interface, two troubles which are described below will be raised. 

[0019] One is the point of becoming a failure towards the further reduction of driver voltage, 
first. In a current organic light emitting device, it actually compares with the component of a 
laminated structure about driver voltage. The direction of the component of monolayer 
structure using a conjugation polymer is excellent. The top data in power effectiveness (unit : 
[Im/W]) it is reported that it holds (however, luminescence from a singlet excitation state is 
compared and luminescence from a triplet excitation state is removed) (reference 5:Tetsuo 
Tsutsui --) A Japan Society of Applied Physics organic molecule and "bioelectronics 
subcommittee meeting magazine" Vol.11, No.1, P.8 (2000). 

[0020] In addition, the conjugation polymer stated by reference 5 is a bipolar ingredient, and 
can attain level equivalent to a laminated structure about the recombination effectiveness of a 
carrier. Therefore, if even recombination effectiveness of a carrier is made to an EQC by using 
a bipolar ingredient etc., without using a laminated structure, the direction of monolayer 
structure with few interfaces shows [ driver voltage ] in practice that it becomes low. 
[0021] For example, an ingredient which eases an energy barrier is inserted in an interface 
with an electrode. The impregnation nature of a carrier It raises. Driver voltage there is the 
approach of reducing (it TakeoWakimoto(es) reference 6: --) Yoshinori Fukuda and Kenichi 
Nagayama and Akira Yokoi, Hitoshi Nakada and and Masami Tsuchida and "Organic EL Cells 
Using Alkaline Metal Compoundsas Electron Injection Materials", IEEE TRANSACTIONS ON 
ELECTRON DEVICES, VOL.44, NO.8, 1245-1248 (1997). By reference 6, it has succeeded in 
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reduction of driver voltage by using Li20 as an electronic injection layer. 

[0022] However, it is related with the carrier migratory between organic materials (for example, 

it is a thing between an electron hole transportation layer and a luminous layer, and is 

hereafter described as "between organic layers"), and it is still thought that it is an unsolved 

field and is the important point for catching up with the low driver voltage of monolayer 

structure. 

[0023] Furthermore, the effect to the component life of an organic light emitting device can be 
considered as another trouble resulting from an energy barrier. That is, it is the fall of the 
brightness by impregnation of a carrier being barred and charge being accumulated. 
[0024] By inserting a hole injection layer between an anode plate and an electron hole 
transportation layer, and making it further ac drive of a square wave instead of dc drive, 
although the theory which clarified about this degradation device is not established The fall of 
brightness There is a report that it can stop (). [ reference 7:S.] A.VanSlyke and C.H.Chen, and 
C.W.Tang and "Organic electroluminescentdevices with improved stability", Applied Physics 
Letters, Vol.69, No.15, 2160-2162 (1996). By inserting a hole injection layer and carrying out 
ac drive, this eliminates are recording of charge and can be said to be experimental backing 
that the fall of brightness can be suppressed. 

[0025] the above thing to a laminated structure - easy - the recombination effectiveness of a 
carrier -- it can raise - in addition -- and while it has the merit that selection width of face of an 
ingredient can be made large from a viewpoint of functional separation, by making between 
[ much ] organic layers, migration of a carrier is barred and it can be said that the fall of driver 
voltage or brightness is affected. 

[0026] then -- while harnessing the advantage (a carrier blocking function or functional 
separation) of the laminated structure used conventionally in this invention - in addition - and 
the life of a component makes it a technical problem to offer an organic long light emitting 
device by easing the energy barrier between organic layers in the top where driver voltage is 
lower than before. 

[0027] moreover, the thing for which such an organic light emitting device is used - the former 

- driver voltage -- low - in addition -- and let it be a technical problem to offer the long 
luminescence equipment of a life, furthermore, the thing for which an electric appliance is 
produced using said luminescence equipment - the former - a low power - it is - in addition - 

- and let it be a technical problem to offer the electric appliance which merit-maintains and is 
carried out. 

[0028] By the way, the technique of doping of coloring matter 1 103 like drawing 13 (a) does not 
show luminescence in the state of a solid-state, but only when it distributes by low 
concentration in a solution, even if it is the ingredient (example; Quinacridone) with which 
luminescence is observe, it has the merit of be applicable to an organic light emitting device. 
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That is, concentration quenching can be said to be effective technique to a lifting or cone 
luminescent material. 

[0029] However, the amount which dopes coloring matter is usually ultralow volume (1 wt% 
may be cut), and when producing an organic light emitting device with the vacuum evaporation 
technique generally used widely, it has the demerit that control of the amount of vacuum 
evaporationo is difficult. To the amount of the coloring matter to add, especially luminous 
efficiency is sensitive and can consider that dispersion for every produced component arises. 
[0030] Moreover, in the case of the technique of doping of coloring matter, coloring matter 
serves as a guest. In this case, the energy difference (it is hereafter described as "excitation 
energy level") of the highest occupied molecular orbital (HOMO) of a host ingredient and a 
minimum sky molecular orbital (LUMO) needs to be larger than that of a guest. In addition, a 
host also needs to have carrier transportability. Furthermore, it raises luminous efficiency more 
preferably that a host's maximum luminescence wavelength and a guest's absorption 
maximum wavelength match. 

[0031] Since a host [ as opposed to a blue guest in a place ] needs still bigger excitation 
energy level than the light of short wavelength which is blue, selection of a host ingredient is 
limited greatly. If it results in the host to a red guest, the ingredient which filled all the above- 
mentioned demands is not reported. Therefore, it is also one of the demerits of the technique 
of doping of coloring matter that the optimal host ingredient to the coloring matter to dope must 
be chosen. 

[0032] Considering the above thing, it is thought to double like drawing 13 (b) that the terrorism 
structure (electron hole transportation layer + luminous layer + electron transport layer) is more 
desirable. Since the not necessarily big carrier transportability of a certain thing of constraint 
that what emits light also by the solid state must be chosen as an ingredient used for a 
luminous layer (that is, the ingredient which carries out concentration quenching cannot be 
used) is unnecessary, the selection width of face of an ingredient is comparatively wide. 
[0033] However, to double like drawing 13 (b), since terrorism structure is junction between 
three kinds of dissimilar material, it will produce an interface (it is hereafter described as "an 
organic interface") between each class (between the electron hole transportation layer 1101 
and luminous layers 1104 and between an electron transport layer 1102 and luminous layers 
1104). Therefore, two troubles described in the top are raised as a trouble resulting from 
forming an organic interface. 

[0034] That is, since terrorism structure has made the organic interface to the both ends of a 
luminous layer to it while functional separation has the big merit of becoming possible, to 
double like drawing 13 (b), without using the technique of doping of coloring matter, migration 
of the carrier to a luminous layer is barred and it is considered to it to have had big effect on 
driver voltage or a component life. 
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[0035] So, especially in this invention, the thought of functional separation double of terrorism 
structure harnesses, and each function makes a technical problem what is made discovered (it 
is hereafter described as "a functional manifestation") at the same time it eliminates the 
organic interface in terrorism structure to the double used conventionally and raises migratory 
[ of a carrier ]. Thereby, the life of a component makes it a technical problem to offer an 
organic long light emitting device in the top where driver voltage is lower than before. 
[0036] moreover, the thing for which such an organic light emitting device is used - the former 

- driver voltage -- low - in addition - and let it be a technical problem to offer the long 
luminescence equipment of a life, furthermore, the thing for which an electric appliance is 
produced using said luminescence equipment - the former - a low power - it is -- in addition - 

- and let it be a technical problem to offer the electric appliance which merit-maintains and is 
carried out. 

[0037] 

[Means for Solving the Problem] As a model with which migration of a carrier is barred by 
formation of an organic interface, this invention person considered two devices which are 
described below. 

[0038] What is produced from the mol follow G of an organic interface can be first considered 
as one device. The organic compound film in an organic light emitting device is usually film of 
an amorphous condition, and this is formed when the molecules of an organic compound 
condense by the intermolecular force mainly concerned with the dipole interaction. However, if 
hetero structure is formed using the floe of such a molecule, the difference in the size of a 
molecule or a configuration may have big effect on the interface (namely, organic interface) of 
a laminated structure. 

[0039] When the size of a molecule forms a laminated structure especially using a greatly 
different ingredient, it is thought that the adjustment of the junction in the organic interface 
worsens. The conceptual diagram is shown in drawing 14 . In drawing 14 , the laminating of 
the first layer 141 1 which consists of a small molecule 1401, and the second layer 1412 which 
consists of a large molecule 1402 is carried out. In this case, the field 1414 where adjustment 
is bad will occur in the organic interface 1413 formed. 

[0040] Since the field 1414 where the adjustment shown by drawing 14 is bad may serve as 
barrier (or energy barrier) which bars migration of a carrier, becoming a failure towards the 
further reduction of driver voltage is suggested. Moreover, the carrier which cannot exceed an 
energy barrier may be accumulated as charge, and may carry out induction of the fall of 
brightness which was described previously. 

[0041] What is produced from the process (that is, an organic interface is formed) which forms 
a laminated structure as another device can be considered. The organic light emitting device of 
a laminated structure is usually produced using the vacuum evaporationo equipment of a multi 
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chamber method (in-line method) as shown in drawing 15 , in order to avoid the contamination 
at the time of forming each class. 

[0042] The example shown in drawing 15 is the conceptual diagram of the vacuum 
evaporationo equipment for forming terrorism structure in the double of an electron hole 
transportation layer, a luminous layer, and an electron transport layer. First, an anode plate 
front face is cleaned by carrying in to a carrying-in room the substrate which has anode plates 
(indium stannic acid ghost (it is hereafter described as "ITO") etc.), and irradiating ultraviolet 
rays in a vacuum ambient atmosphere at a UV irradiation room first. When especially an anode 
plate is an oxide like ITO, oxidation treatment is performed at a pretreatment room. 
Furthermore, in order to form each class of a laminated structure, a luminous layer (in drawing 
15 , it considered as three colors of red, green, and blue) is formed at the vacuum 
evaporationo rooms 1502-1504, an electron transport layer is formed for an electron hole 
transportation layer at the vacuum evaporationo room 1505 at the vacuum evaporationo room 
1501, and cathode is vapor-deposited at the vacuum evaporationo room 1506. Finally, the 
closure is performed at a closure room, it takes out from a taking-out room, and an organic 
light emitting device is obtained. 1511-1516 are each source of vacuum evaporationo. 
[0043] It is having vapor-deposited vacuum evaporationo of each class at vacuum 
evaporationo rooms 1501-1505 different, respectively as a special feature of the vacuum 
evaporationo equipment of such an in-line method. That is, it is the equipment configuration 
which the ingredient of each class does not almost mix mutually. 
[0044] By the way, although the interior of vacuum evaporationo equipment is usually 
decompressed by about 10-4 to 10 - 5 pascals, the gas components (oxygen, water, etc.) of 
ultralow volume exist. And in the case of the degree of vacuum of this level, also of the gas 
component of these ultralow volume, if it is also several seconds, it is said that the adsorption 
layer of single molecule layer extent will be formed easily. 

[0045] Therefore, when producing the organic light emitting device of a laminated structure 
using equipment like drawing 15 , while forming each class, it is a problem that a big interval 
arises. That is, an interval while forming each class, in case it conveys via the second 
conveyance room especially, there is concern which forms the adsorption layer (it is hereafter 
described as an "impurity layer") by the gas component of ultralow volume. 
[0046] The conceptual diagram is shown in drawing 16 . In case drawing 16 carries out the 
laminating of the first layer 1611 which consists of the first organic compound 1601, and the 
second layer 1612 which consists of the second organic compound 1602, the impurity layer 
1613 which consists of impurities 1603 of a minute amount (water, oxygen, etc.) seems to be 
formed between the layer. 

[0047] Thus, after completion of an organic light emitting device, since the impurity layer 
formed between each class (namely, organic interface) serves as an impurity range which 
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carries out the trap of the carrier and bars migration of a carrier, it will raise driver voltage too. 
Furthermore, since charge will be accumulated there when the impurity range which carries 
out the trap of the carrier exists, induction of the fall of brightness which was described 
previously may be carried out. 

[0048] In consideration of such structure, this invention person devised technique as shown in 
drawing 1 as the technique of solving said technical problem. Namely, when the laminating of 
organic compound layer (1) 102 and organic compound layer (2) 103 is carried out between 
the anode plate 101 of an organic light emitting device, and cathode 104 like drawing 1 , 
Between not the laminated structure ( drawing 1 (A)) in which the conventional clear interface 
exists but organic compound layer (1) 102, and organic compound layer (2) 103 Organic 
compound layer (1) It is the structure ( drawing 1 (B)) which forms the mixolimnion 105 which 
consists of both ingredients which constitute the ingredient which constitutes 102, and organic 
compound layer (2) 103. In addition, even if the interface of organic compound layer (1) 102 or 
organic compound layer (2) 103 is not clear, the field where both ingredients which constitute 
the ingredient which constitutes organic compound layer (1) 102, and organic compound layer 
(2) 103 are contained shall be included in a mixolimnion here. 

[0049] With such a component, the organic interface in the conventional laminated structure 
described previously does not exist on parenchyma. Therefore, the trouble (mol follow G 
aggravation of an organic interface and formation of an impurity layer) produced in an above- 
mentioned organic interface is solvable. 

[0050] First, solution of an organic interface of mol follow G aggravation is explained using 
drawing 20 . the field 181 1 which consists of a molecule 1801 with small drawing 20 , the field 
1812 which consists of a large molecule 1802, and the mixing zone 1813 containing both the 
small molecule 1801 and the large molecule 1802 - since - it is the cross section of the 
becoming organic compound film. The organic interface 1413 which existed by drawing 14 
does not exist, and the field 1414 where adjustment is bad does not exist, either, so that 
clearly from drawing 20 . 

[0051] moreover, this is simple although it is solution of formation of an impurity layer - it is 
clear. When producing an organic light emitting device like drawing 17 , the first mixing zone is 
formed on an anode plate by vapor-depositing an electron hole transportation ingredient and 
vapor-depositing luminescent material in the form of vapor codeposition from the middle in 
addition to it, and after forming the first mixing zone, only luminescent material is vapor- 
deposited by stopping vacuum evaporationo of an electron hole transportation ingredient. The 
following will be the same in the condition of having always vapor-deposited the ingredient, 
without forming an organic interface until it finishes forming an electronic transportation zone. 
Therefore, the interval produced in case an organic light emitting device is produced using 
vacuum evaporationo equipment like drawing 15 does not exist. That is, the spare time which 
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forms an impurity layer is not given. 

[0052] Therefore, it is thought that the energy barrier which exists between organic layers is 
reduced as compared with the conventional structure shown in drawing 1 (A), and its 
impregnation nature of a carrier improves by applying structure as shown in drawing 1 (B). 
Although the energy band Fig. in the structure of drawing 1 (A) is as being shown in drawing 1 
(C), when the structure of preparing a mixolimnion between organic layers as shown in 
drawing 1 (B) is formed, specifically, an energy band Fig. becomes like drawing 1 (D). That is, 
the energy barrier between organic layers is eased by forming continuation junction structure, 
and a continuous energy change is formed. Therefore, reduction of driver voltage and 
prevention of a brightness fall are attained. 

[0053] In the luminescence equipment which has the organic light emitting device which 
contains at least the first layer which consists of an organic compound, and the second layer 
which consists of a different organic compound from the matter which constitutes said first 
layer by this invention from the above thing It is characterized by preparing the mixolimnion 
containing both the organic compound which constitutes said first layer, and organic 
compound [ which constitutes said second layer ] ** between said first layer and said second 
layer. 

[0054] The combination of the first layer described in the top and the second layer is shown in 
Table 1 . combination A-E may be introduced independently - you may carry out, compound 
and introduce (for example, both A and B). (for example, only in case of A) 
[0055] 
[Table 1] 

s 



[0056] Moreover, when compounding and introducing combination C and D, luminous 
efficiency can be further raised by preventing diffusion of the molecule exciton formed by the 
luminous layer (namely, when introducing a mixolimnion into both the interfaces of a luminous 
layer). Therefore, as for the excitation energy of a luminous layer, it is desirable that it is lower 
than the excitation energy of an electron hole transportation layer and the excitation energy of 
an electron transport layer. In this case, since a scarce luminescent material can also be used 
for carrier transportability as a luminous layer, there is an advantage to which the selection 
width of face of an ingredient spreads. In addition, the excitation energy as used in the field of 
in this specification means the energy difference of the highest occupied molecular orbital 
(HOMO:hight occupied molecular orbital) and a minimum sky molecular orbital (LUMO:lowest 
unoccupied molecularorbital) in a molecule. 
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[0057] Still more preferably, a luminous layer is constituted from a host ingredient and 
luminescent material (dopant) with excitation energy lower than a host ingredient, and it is 
designing so that the excitation energy of a dopant may become lower than the excitation 
energy of an electron hole transportation layer, and the excitation energy of an electron 
transport layer. Diffusion of the molecule exciton of a dopant can be prevented and a dopant 
can be made to emit light effectively by this. Moreover, if a dopant is the ingredient of a carrier 
trap mold, the recombination effectiveness of a carrier can also be raised. 
[0058] Moreover, in this invention described above, it is thought that it is very effective to join a 
mixolimnion continuously as a means which raises migratory [ of a carrier ] further. In addition, 
in formation of a mixolimnion, the technique of giving a concentration gradient to a mixolimnion 
is desirable. Therefore, in this invention, it is characterized by forming the concentration 
gradient in a mixolimnion. 

[0059] furthermore - at the same time this invention person eliminates the organic interface in 
terrorism structure to double - in addition - and the technique of realizing the organic light 
emitting device in which a functional manifestation is possible was devised. The conceptual 
diagram is shown in drawing 17 . In addition, although the anode plate 1702 is formed on the 
substrate 1701 here, it is very good in the reverse structure of forming the cathode 1704 on a 
substrate. 

[0060] With the component of drawing 17 , the electron hole transportation zone 1705 which 
consists of an electron hole transportation ingredient, the luminescence field 1706 which 
consists of luminescent material, and the electronic transportation zone 1707 which consists of 
an electronic transportation ingredient are formed in the organic compound film 1703 
containing an electron hole transportation ingredient, luminescent material, and an electronic 
transportation ingredient. Furthermore, the first mixing zone 1708 where an electron hole 
transportation ingredient and luminescent material were mixed, and the second mixing zone 
1709 where an electronic transportation ingredient and luminescent material were mixed are 
formed as a description of this invention. 

[0061] The example of the concentration profile of the direction of thickness in the component 
of drawing 17 is shown in drawing 18 and drawing 19 . When the presentation ratio of the 
electron hole transportation ingredient and luminescent material in the first mixing zone 1708 is 
fixed at x:z1 and the presentation ratio of the electronic transportation ingredient and 
luminescent material in the second mixing zone 1709 is fixed at y:z2, it becomes like drawing 
18 . Moreover, when the concentration gradient is formed in the first mixing zone 1708 and 
second mixing zone 1709, it becomes like drawing 19 . 

[0062] As the component of drawing 17 was also mentioned above, in order not to form an 
organic interface, migration of a carrier is lubricous and having a bad influence on the life of 
driver voltage and a component is lost. Furthermore, since functional separation as well as 
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terrorism structure is carried out to the conventional double, it is satisfactory also in respect of 
luminous efficiency. 

[0063] Moreover, it can be said to the conventional hetero structure (laminated structure) being 
mere junction (hetero-junction) between dissimilar material that the structure of this invention is 
mixed junction (mixed-junction) so to speak, and is an organic light emitting device based on a 
new concept. 

[0064] Therefore, it sets to the luminescence equipment which has the organic light emitting 
device which prepared the organic compound film containing an electron hole transportation 
ingredient, an electronic transportation ingredient, and luminescent material between an anode 
plate and cathode in this invention. The electron hole transportation zone where said organic 
compound film consists of said electron hole transportation ingredient one by one about the 
direction of [ from said anode plate ] said cathode, It is characterized by being the structure 
where the first mixing zone containing both said electron hole transportation ingredient and 
said luminescent material, the luminescence field which consists of said luminescent material, 
the second mixing zone containing both said electronic transportation ingredient and said 
luminescent material, the electronic transportation zone which consists of said electronic 
transportation ingredient, and ** were connected. 

[0065] Moreover, the hole-injection field 1710 which consists of an ingredient (it is hereafter 
described as a "hole-injection ingredient") which raises the impregnation nature of an electron 
hole between an anode plate 1702 and the organic compound film 1703 like drawing 21 (a) 
may be inserted. Or the electron injection field 1711 which consists of an ingredient (it is 
hereafter described as an "electron injection ingredient") which raises electronic impregnation 
nature between cathode 1704 and the organic compound film 1703 like drawing 21 (b) may be 
inserted. Furthermore, you may also incorporate both a hole-injection field and an electron 
injection field. 

[0066] In this case, since a hole-injection ingredient or an electron injection ingredient is an 
ingredient for making small the carrier impregnation obstruction from an electrode to the 
organic compound film, it makes lubrication migration of a carrier on the organic compound 
film from an electrode, and has the effectiveness which can eliminate are recording of charge. 
However, it is desirable to form an interval as a dish between a viewpoint to each impregnation 
ingredient and organic compound film which avoid formation of an impurity layer which was 
described previously. 

[0067] Moreover, the component which doped luminescent material may be used for a host 
ingredient as a luminescence field of the organic light emitting device of this invention which 
was described until now. Namely, as shown in drawing 22 , it sets on the organic compound 
film 11003 containing an electron hole transportation ingredient, an electronic transportation 
ingredient, luminescent material, and the host ingredient to said luminescent material. The 
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electron hole transportation zone 1 1005 which consists of an electron hole transportation 
ingredient, the luminescence field 1 1006 where luminescent material 1 1012 was added by the 
host ingredient, and the electronic transportation zone 1 1007 which consists of an electronic 
transportation ingredient are formed. Further as a description of this invention The first mixing 
zone 1 1008 where the electron hole transportation ingredient and the host ingredient were 
mixed, and the second mixing zone 1 1009 where the electronic transportation ingredient and 
the host ingredient were mixed are formed. 

[0068] With such a component, as drawing 13 (a) explained, there is a demerit that control of 
the amount which dopes luminescent material 11012 is difficult. However, about a host 
ingredient, since big carrier transportability is unnecessary compared with the structure of 
drawing 13 (a), the merit that the selection width of face of a host ingredient is wide exists. 
Moreover, in order to lower driver voltage, if the thickness of the luminescence field 1 1006 is 
reduced, a carrier may usually bypass a luminescence field, but since [ which is doping 
luminescent material 11012 ] it can protect a grade, it is effective. 

[0069] Furthermore, the hole-injection field 11010 which consists of a hole-injection ingredient 
between an anode plate 1 1002 and the organic compound film 1 1003 may be inserted to the 
component of drawing 22 . Or the electron injection field 11011 which consists of an electron 
injection ingredient may be inserted between cathode 1 1004 and the organic compound film 
11003. Furthermore, you may also incorporate both a hole-injection field and an electron 
injection field. In addition, drawing 22 showed the example in which both the hole-injection field 
1 1010 and the electron injection field 1 101 1 were formed. 

[0070] When preparing a hole-injection field to the organic light emitting device described 
above, it is desirable to use the conductive ingredient of p mold especially. As the example, 
Lewis acid is added to the organic compound of pi electron conjugated system, and the 
technique of raising conductivity can be considered. Moreover, it is desirable to use the high 
molecular compound which can form membranes by wet spreading from a viewpoint of the 
forming-membranes method. Furthermore, as Lewis acid, the compound containing halogens, 
such as iodine, is desirable. 

[0071] Moreover, when preparing an electron injection field to the organic light emitting device 
described above, it is desirable to use the conductive ingredient of n mold especially. As the 
example, a Lewis base is added to the organic compound of pi electron conjugated system, 
and the technique of raising conductivity can be considered. As a Lewis base, the compound 
containing alkali metals, such as caesium, is desirable. 

[0072] By the way, the energy emitted in case it returns from the triplet excitation state from a 
viewpoint of luminous efficiency to a ground state in recent years The organic light emitting 
device which can change (it is hereafter described as "triplet excitation energy") into 
luminescence It is observed by because of the high luminous efficiency (). [ reference 8:D.] 
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F.O'Brien and MABaldo, M.E.Thompson and S. R.Forrest and "Improved energy transfer in 
electrophosphorescent devices", Applied Physics Letters, and vol. ~ 74, No.3, and 442-444 (it 
TetsuoTSUTSUI(s) reference (1999) 9: -) Moon-Jae YANG and Masayuki YAHIRO and Kenji 
NAKAMURA, Teruichi WATANABE and Taishi TSUJI and Yoshinori FUKUDA, Takeo 
WAKIMOTO and SatoshiMIYAGUCHI and "High Quantum Efficiency in Organic Light-Emitting 
Devices with Iridium-Complex as a TripletEmissive Center", Japanese Journal of Applied 
Physics, Vol.38, and L1502-L1504 (1999). 

[0073] By reference 8, the metal complex which uses iridium as a central metal for the metal 
complex which uses platinum as a central metal by reference 9 is used. The organic light 
emitting device (it is hereafter described as a "triplet light emitting device") which can change 
such triplet excitation energy into luminescence can attain high brightness luminescence and 
quantity luminous efficiency conventionally. 

[0074] However, according to the example of a report of reference 9, the half-life of the 
brightness at the time of setting initial brightness as 500 cd/m2 is about 170 hours, and a 
problem is in a component life. Since the suitable host ingredient to luminescent material and 
the blocking ingredient which prevents diffusion of a molecule exciton are required for a triplet 
light emitting device, it has multilayer structure and it is considered to be the short cause of a 
component life that many organic interfaces arise. 

[0075] Then, in addition to high brightness luminescence and quantity luminous efficiency by 
luminescence from a triplet excitation state, the very highly efficient light emitting device also of 
the life of a component of being long becomes possible by applying the concept of this 
invention of introducing a mixolimnion between organic layers to a triplet light emitting device. 
[0076] In addition, as for the molecule exciton of a triplet, the ingredient with which diffusion 
length plays the same role as a blocking ingredient (what is necessary is just to have bigger 
excitation energy level than the molecule exciton of a luminescence kind generally) since it is 
large compared with the molecule exciton of a singlet is needed. When it thinks from a 
component configuration, it is desirable to make an electronic transportation ingredient bear 
the role. 

[0077] Moreover, the concentration gradient as shows either the first mixing zone applied to 
the organic light emitting device of this invention which was described above, and the second 
mixing zone to drawing 19 may be formed. In such a case, in the both ends of a luminescence 
field, since it is expected that the energy barrier over a carrier is mostly cancelable, it is still 
more desirable. 
[0078] 

[Embodiment of the Invention] How to produce the organic light emitting device of this 
invention is explained using drawing 2 and drawing 3 . 

[0079] First, an anode plate 201 is formed with the sputtering method or vacuum deposition on 
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a substrate 200, and organic compound layer (1) 202 are formed on an anode plate 201. In 
addition, it forms in organic compound layer (1) 202 with a vacuum deposition method, using 
an organic compound 1 as an ingredient. 

[0080] Next, a mixolimnion 205 is formed. In addition, it forms in a mixolimnion 205 with vapor 
codeposition under a vacuum, using as an ingredient the ingredient (organic compound 1) 
which forms organic compound layer (1) 202, and the ingredient (organic compound 2) which 
forms organic compound layer (2) 203 formed later. In addition, vapor codeposition heats a 
vacuum evaporationo eel to coincidence, and means the vacuum deposition which mixes 
matter which is different in a membrane formation phase. 

[0081] In addition, when forming a mixolimnion using two or more organic compounds with 
vapor codeposition, the organic compound concentration contained in a mixolimnion can also 
be controlled. An example at the time of attaching inclination to the concentration of the 
organic compound 1 contained in a mixolimnion 205 and an organic compound 2 is shown in 
drawing 2 (B). 

[0082] Drawing 2 (B) shows the relation of the distance of the rate (concentration: %) that two 
or more organic compounds which form a mixolimnion are contained, and a mixolimnion and 
the organic compound layer formed in contact with it in a mixolimnion. In addition, by drawing 2 
(B), the concentration (%) of the organic compound contained in a mixolimnion 205 is shown 
on an axis of abscissa, and it shows the distance of a mixolimnion 205, and organic compound 
layer (1) 202 formed in contact with this and organic compound layer (2) 203. 
[0083] That is, in the mixolimnion 205 shown in drawing 2 (B), although the organic compound 
1 which forms organic compound layer (1) 202 forms about 100% of concentration in near the 
interface of a mixolimnion 205 and organic compound layer (1) 202, the concentration 
decreases and becomes about 0% in near the interface of organic compound layer (2) 203 as 
the distance of organic compound layer (1) 202 separates. On the other hand, the organic 
compound 2 which forms organic compound layer (2) 203 is the reverse, and the concentration 
increases and it occupies about 100% of concentration in near the interface of organic 
compound layer (2) 203 as the distance of organic compound layer (1) 202 separates. 
[0084] As mentioned above, since it becomes possible to reduce the energy barrier between 
organic layers by the mixolimnion 205 by attaching and forming inclination in the concentration 
of the ingredient which forms a mixolimnion 205, it is effective for the migratory improvement in 
a carrier. 

[0085] On a mixolimnion 205, organic compound layer (2) 203 are formed. Organic compound 
layer (2) It forms with vacuum deposition under a vacuum, using an organic compound 2 as an 
ingredient which forms 203. 

[0086] An organic light emitting device is completed by forming cathode by the above, using 
vacuum deposition or the sputtering method, after forming the laminated structure which 
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consists of an organic compound. 

[0087] Here, the approach by which an organic compound layer (organic compound layer (1) 
202 organic compound layer (2) 203) and a mixolimnion are formed is explained to a detail 
using drawing 3 . In addition, in drawing 3 , the same thing as drawing 2 is explained using a 
common number. 

[0088] In drawing 3 (A), the anode plate 201 is formed on the substrate 200, on the anode 
plate 201, an organic compound 1 is used and organic compound layer (1) 202 are formed. In 
addition, organic compound layer (1) 202 are formed by vacuum deposition at a membrane 
formation room as shown in drawing 3 (D). In addition, at the membrane formation room 310, it 
carries on standing ways 31 1 and vapor-deposits by fixing or rotating the substrate formed. 
[0089] In drawing 3 (D), two or more sample rooms are established in the membrane formation 
room 310, and the sample room is equipped with the organic compound which forms an 
organic compound layer. In addition, in drawing 3 (D), although the case where two sample 
rooms are prepared is shown, you may be three or more. 

[0090] The sample room (a) 312 is equipped with the organic compound 1 (316) in drawing 3 
(D). that is, - a sample -- a room - (-- a --) - 312 - preparing ~ having - **** -- a shutter -- (-- 
a --) - 314 - opening - things - an organic compound 1 (316) -- the source of vacuum 
evaporationo - carrying out - organic compound layer (1) 202 - it can form . 
[0091] Next, a mixolimnion 205 is formed as shown in drawing 3 (B). a mixolimnion - 205 -- a 
sample - a room - (- a -) - 312 - having - having - **** - an organic compound - one 
(316) - a sample - a room - (- b --) - 313 - having - having - **** - an organic compound - 

- two (317) - vacuum evaporationo - a source - ****** -- using - a sake - a sample -- a room 

- (-- a --) - 312 - preparing - having - **** - a shutter - (- a -) - 314 - a sample - a room - 

- (- b -) -- 31 3 - preparing - having - **** -- a shutter - (-- b --) - 315 -- opening - an 
organic compound - one (316) - an organic compound - two (317) - vacuum evaporationo - 
a source - ** - carrying out - vapor codeposition - forming - having . 

[0092] in addition - having mentioned above - as -- a mixolimnion - it can set - an organic 
compound - concentration - controlling - a case - **** - a shutter - (- a --) - 314 - and - a 
shutter - (- b --) - 315 - an aperture - condition - adjusting - things - drawing 2 - (-- B -) - 
having been shown - a mixolimnion - like -- a concentration gradient - attaching - things - 
possible - becoming . 

[0093] next - a sample - a room -- (- a -) - 312 - a shutter - (-- a -) - 314 - closing - a 
sample - a room - (-- b --) - 313 - a shutter - (-- b --) - 315 - opening - things - an organic 
compound 2 - the source of vacuum evaporationo -- carrying out - organic compound layer 
(2) 203 - it can form ( drawing 3 (C)) . 

[0094] Since the functions differ, the organic compound layer which an organic light emitting 
device has is formed by carrying out the laminating of two or more organic compound layers 
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called a hole injection layer, an electron hole transportation layer, the luminous layer, the 
electron hole blocking layer, the electron transport layer, and electronic injection layer. In 
addition, in the design of an organic light emitting device, since the laminating configurations 
differ, when forming a mixolimnion in the interface of an organic compound layer, the location 
which forms a mixolimnion serves as a component configuration overlay important point. Then, 
the organic light emitting device which has a specific component configuration is explained 
below at a detail. 

[0095] [Gestalt 1 of operation] In the gestalt 1 of this operation, the case where a mixolimnion 
is formed in the organic light emitting device which has the organic compound layer 403 at the 
interface of a luminous layer and an organic compound layer between an anode plate 401 and 
cathode 402 as shown in drawing 4 is explained. 

[0096] In the gestalt of this operation, the organic compound layer 403 has the structure where 
the laminating of two or more organic compound layers is carried out. The hole injection layer 
404 for raising the impregnation nature of the electron hole from an anode plate is specifically 
formed on an anode plate 401, and in order to raise the transportability of the poured-in 
electron hole on a hole injection layer 404, the electron hole transportation layer 405 is formed. 

[0097] And mixolimnion (1) 407 are formed by vapor codeposition using the ingredient which 
forms the electron hole transportation layer 405, and the ingredient which forms a luminous 
layer 406. In addition, what is necessary is just to carry out by the approach described above 
about vapor codeposition. In addition, a concentration gradient may be given to mixolimnion 
(1)407 at this time. 

[0098] Here, since the energy barrier of the electron hole transportation layer 405 and a 
luminous layer 406 can be eased by preparing mixolimnion (1) 407, the impregnation nature of 
the electron hole from the electron hole transportation layer 405 to a luminous layer 406 can 
be raised. 

[0099] And a luminous layer 406 is formed on mixolimnion (1) 407. In addition, as for the 
organic compound which forms a luminous layer, in the laminating configuration of the organic 
compound layer shown in the gestalt 1 of this operation, forming using the low ingredient of 
excitation energy is more desirable than the ingredient which forms the electron hole 
transportation layer 405 and an electron transport layer 408. Since this prepares a mixolimnion 
in the interface of a luminous layer and an organic compound layer and is raising the 
impregnation nature to a luminous layer to it, it is what the point that the carrier poured in 
conversely is easy to pass a luminous layer is taken into consideration for. In addition, it not 
only uses the low object of excitation energy for the organic compound which forms a luminous 
layer, but you may use the low dopant of excitation energy. 

[0100] Furthermore on a luminous layer 406, mixolimnion (2) 409 are formed with vapor 
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codeposition using the ingredient which forms a luminous layer 406, and the ingredient which 
forms an electron transport layer 408. Mixolimnion (2) Also in 409, it is desirable to give a 
concentration gradient like mixolimnion (1) 407. 

[0101] And after forming an electron transport layer 408 by vacuum evaporationo on 
mixolimnion (2) 409, cathode 402 can be formed by vacuum deposition or the spatter, and an 
organic light emitting device can be completed. 

[0102] The organic light emitting device shown above has the structure where a mixolimnion is 
prepared, in the interface (specifically, they are the interface of a luminous layer and an 
electron hole transportation layer, and the interface of a luminous layer and an electron 
transport layer) of a luminous layer and an organic compound layer. Since the impregnation 
nature of the electron hole from the electron hole transportation layer 403 to a luminous layer 
and impregnation nature of the electron from an electron transport layer to a luminous layer 
can be improved by forming the organic light emitting device of such structure, the 
recombination nature of the carrier in a luminous layer can be raised. 
[0103] [Gestalt 2 of operation] The gestalt 2 of operation explains below the case where the 
organic light emitting device which has different component structure from the gestalt 1 of 
operation having shown is produced. 

[0104] In the gestalt 2 of this operation, when an organic light emitting device is a triplet light 
emitting device, the case where a mixolimnion is formed in the interface of the organic 
compound layer which has a laminated structure is explained. 

[0105] In the gestalt 2 of this operation, as shown in drawing 5 , the organic compound layer 
503 to which the laminating of two or more organic compound layers is carried out is formed 
between an anode plate 501 and cathode 502. The hole injection layer 504 for raising the 
impregnation nature of the electron hole from an anode plate 501 is specifically formed on an 
anode plate 501 , and in order to raise the transportability of the poured-in electron hole on a 
hole injection layer 504, the electron hole transportation layer 505 is formed. 
[0106] And mixolimnion (1) 507 are formed by vapor codeposition using the ingredient which 
forms the electron hole transportation layer 505, and the ingredient which forms a luminous 
layer 506. In addition, what is necessary is just to carry out by the approach described above 
about vapor codeposition. In addition, a concentration gradient may be given to mixolimnion 
(1)507 at this time. 

[0107] Here, since the energy barrier between the electron hole transportation layer 505 and a 
luminous layer 506 can be eased by preparing mixolimnion (1) 507, the impregnation nature of 
the electron hole from the electron hole transportation layer 505 to a luminous layer 506 can 
be raised. 

[0108] And a luminous layer 506 is formed on mixolimnion (1) 507. In addition, in the 
laminating configuration of the organic compound layer shown in the gestalt 2 of this operation, 
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since the organic compound which forms a luminous layer is formed using the ingredient which 
can use for luminescence the energy emitted in case it returns from a triplet excitation state to 
a ground state, it forms triplet luminescent material (dopant) with excitation energy lower than 
a host ingredient and a host ingredient with vapor codeposition. 

[0109] Furthermore, the electron hole blocking layer 508 is formed on a luminous layer 506. In 
addition, the electron hole blocking layer 508 has the function in which the molecule exciton 
which it prevented the electron hole poured into the luminous layer 506 passing a luminous 
layer, and the electron hole and the electron recombined it in the luminous layer 506 further, 
and was produced from the electron hole transportation layer 505 prevents being spread from 
a luminous layer 506. 

[01 10] Furthermore on the electron hole blocking layer 508, mixolimnion (2) 510 are formed 
with vapor codeposition using the ingredient which forms the electron hole blocking layer 508, 
and the ingredient which forms an electron transport layer 509. Mixolimnion (2) Also in 510, it 
is desirable to give a concentration gradient like mixolimnion (1) 507. 
[0111] And after forming an electron transport layer 509 with vacuum deposition on 
mixolimnion (2) 510, cathode 502 can be formed by vacuum deposition or the spatter, and an 
organic light emitting device can be completed. 

[0112] The organic light emitting device shown above has the structure where a mixolimnion is 
prepared, in the interface (specifically, they are the interface of a luminous layer 506 and the 
electron hole transportation layer 505, and the interface of the electron hole blocking layer 508 
and an electron transport layer 509) in an organic compound layer. Since the impregnation 
nature of the electron hole from the electron hole transportation layer 505 to a luminous layer 
and impregnation nature of the electron from an electron transport layer to an electron hole 
blocking layer can be improved by forming the organic light emitting device of such structure, 
the recombination nature of the carrier in a luminous layer can be raised. 
[0113] In addition, as an organic light emitting device using the structure shown in the gestalt 2 
of this operation, when using triplet luminescent material in a luminous layer, it is suitable, but 
also when using the organic compound which is not restricted to this and uses singlet 
excitation energy for luminescence, it can use. In addition, it is good to use the metal complex 
which uses as a central metal the iridium introduced by the metal complex which uses as a 
central metal the platinum introduced by reference 7 as a triplet luminescent material, or 
reference 8. 

[0114] [Gestalt 3 of operation] The gestalt 3 of this operation explains the organic light emitting 
device which has different structure from what was shown with the gestalt 1 of operation, or 
the gestalt 2 of operation using drawing 6 . 

[0115] In the gestalt 3 of this operation, the case where a mixolimnion is formed in the organic 
light emitting device which has the organic compound layer 603 at the interface of the 
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impregnation layer in an organic compound layer and a transportation layer between an anode 
plate 601 and cathode 602 is explained. 

[0116] In the gestalt 3 of this operation, the organic compound layer 603 has the structure 
where the laminating of two or more organic compound layers is carried out. Specifically, the 
hole injection layer 604 for raising the impregnation nature of the electron hole from an anode 
plate 601 is formed on an anode plate 601 . 

[01 17] Mixolimnion (1) 606 are formed for the ingredient which forms a hole injection layer 604 
in the gestalt of this operation here, and the ingredient which forms the electron hole 
transportation layer 605 with vapor codeposition. Furthermore, the electron hole transportation 
layer 605 is formed on mixolimnion (1) 606. 

[0118] Moreover, since the energy barrier of a hole injection layer 604 and the electron hole 
transportation layer 605 can be eased by preparing mixolimnion (1) 606, the impregnation 
nature of the electron hole from the electron hole transportation layer 605 to a luminous layer 
607 can be raised. A concentration gradient may be given to mixolimnion (1) 606 at this time. 
[01 19] And a luminous layer 607 is formed on the electron hole transportation layer 605, and 
an electron transport layer 608 is formed further. 

[0120] Here, mixolimnion (2) 610 are formed for the ingredient which forms an electron 
transport layer 608, and the ingredient which forms an electronic injection layer 609 with vapor 
codeposition. In addition, also in mixolimnion (2) 610, it is desirable to give a concentration 
gradient like mixolimnion (1) 606. Furthermore, an electronic injection layer 609 is formed on 
mixolimnion (2) 610. 

[0121] And after forming an electronic injection layer 609 by vacuum evaporationo, cathode 
602 can be formed by vacuum deposition or the spatter, and an organic light emitting device 
can be completed. 

[0122] The organic light emitting device shown above has the structure of preparing a 
mixolimnion, in the interface (specifically, they are the interface of a hole injection layer and an 
electron hole transportation layer, and the interface of an electron transport layer and an 
electronic injection layer) of an impregnation layer and a transportation layer. Since an 
interface can be substantially reduced by relaxation of the energy barrier by the mixolimnion 
while raising migratory [ in the organic compound layer of the carrier poured in by forming the 
organic light emitting device of such structure ], it has the advantage of raising the 
recombination nature of a carrier. 

[0123] Furthermore, the gestalt which is needed when carrying out this invention is described 
below. In addition, although it is good if either an anode plate or the cathode of the organic 
light emitting device is transparent at least in order to take out luminescence, in the gestalt of 
this operation, it forms a transparent anode plate on a substrate, and describes it with the 
component structure which takes out light from an anode plate. In practice, the structure which 
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takes out light from cathode, and the structure which takes out light from a reverse side with a 
substrate are also applicable to this invention. 

[0124] In order to prevent formation of an impurity layer in carrying out this invention, the 
production process which produces an organic light emitting device becomes important. Then, 
the manufacture approach of the organic light emitting device indicated by this invention is 
described first. 

[0125] Although drawing 23 (a) is the plan of vacuum evaporationo equipment, it is a single 
chamber method which installs one vacuum tub 1 1 1 10 as a vacuum evaporationo room, and 
has prepared two or more sources of vacuum evaporationo in the vacuum tub. And the 
ingredient with which various functions, such as a hole-injection ingredient, an electron hole 
transportation ingredient, an electronic transportation ingredient, an electron injection 
ingredient, a blocking ingredient, luminescent material, and a component of cathode, differ is 
separately contained by said two or more sources of vacuum evaporationo, respectively. 
[0126] In the vacuum evaporationo equipment which has such a vacuum evaporationo room, 
the substrate which has anode plates (ITO etc.) in a carrying-in room is carried in first, and 
when an anode plate is an oxide like ITO, oxidation treatment is performed at a pretreatment 
room (in addition, although not illustrated in drawing 23 (a), in order to clean an anode plate 
front face, it is also possible to install a UV irradiation room). Furthermore, all the ingredients 
that form an organic light emitting device are vapor-deposited in the vacuum tub 1 1 1 10. 
However, cathode may be formed within this vacuum tub 1 1 1 10, may prepare a vacuum 
evaporationo room independently and may form cathode there. What is necessary is in short, 
just to vapor-deposit between until it forms cathode within one vacuum tub 1 1 1 10. Finally, the 
closure is performed at a closure room, it takes out from a taking-out room, and an organic 
light emitting device is obtained. 

[0127] The procedure which produces the organic light emitting device of this invention using 
the vacuum evaporationo equipment of such a single chamber method is explained using 
drawing 23 (b) and (the sectional view of the vacuum tub 11110). Drawing 23 (b) shows the 
process which forms the organic compound film which contains the electron hole 
transportation ingredient 11121, the electronic transportation ingredient 11122, and 
luminescent material 1 1 123 as easiest example using the vacuum tub 1 1 1 10 which has three 
sources of vacuum evaporationo (the source a1 1 1 16 of organic compound vacuum 
evaporationo, the source b1 1 1 17 of organic compound vacuum evaporationo, and source 
d 1 1 18 of organic compound vacuum evaporationo). 

[0128] First, in the vacuum tub 1 1 1 10, the substrate 1 1 101 which has an anode plate 1 1 102 is 
carried in, and it fixes in standing ways 1 1 1 1 1 (at the time of vacuum evaporationo, a substrate 
is usually rotated). Next, after decompressing the inside of the vacuum tub 1 1 1 10 (10 - 4 
pascals or less are desirable), a container a11112 is heated, the electron hole transportation 
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ingredient 11121 is evaporated, after reaching a predetermined vacuum evaporationo rate 
(unit : [**/s]), a shutter a1 1 1 14 is opened, and vacuum evaporationo is started. 
[0129] After the electron hole transportation zone 1 1 103 reaches predetermined thickness, 
vacuum evaporationo of luminescent material 1 1 123 is also started with the electron hole 
transportation ingredient 1 1 121 evaporated, and the first mixing zone 1 1 105 is formed 
(condition shown by drawing 23 (b)). What is necessary is to close a shutter a1 1 1 14 gradually 
and just to reduce the vacuum evaporationo rate of an electron hole transportation ingredient, 
when forming a concentration gradient in the first mixing zone 1 1 105. 
[0130] Next, a shutter a1 1 1 14 is closed completely, vacuum evaporationo of the electron hole 
transportation ingredient 11121 is ended, and the luminescence field which consists of 
luminescent material 1 1 123 is formed. The container b1 1 1 13 is also heated closing a shutter 
b1 11 15 at this time. 

[0131] After a luminescence field reaches predetermined thickness, a shutter b1 1 1 15 is 
opened, vacuum evaporationo of the electronic transportation ingredient 11122 is started, and 
the second mixing zone is formed. What is necessary is just to reduce the vacuum 
evaporationo rate of luminescent material 11123 gradually, when forming a concentration 
gradient in the second mixing zone. 

[0132] Finally, vacuum evaporationo of luminescent material 1 1 123 is ended and the electronic 
transportation zone which consists of an electronic transportation ingredient 1 1 122 is formed. 
Since all the above actuation is performing the interval as the dish, an impurity layer is not 
formed in which field. 

[0133] If this approach is applied, all the organic light emitting devices stated by The means for 
solving a technical problem are producible. For example, luminescent material is made into a 
guest and, in the case of a component like drawing 22 using the host ingredient to the 
luminescent material, in addition to drawing 23 (b), the source of vacuum evaporationo for 
vapor-depositing a host ingredient should just be installed/And what is necessary is to use a 
host ingredient for formation of a mixing zone and a luminescence field, to carry out minute 
amount evaporation and just to make luminescent material add during vacuum evaporationo of 
a host ingredient (under formation of a luminescence field). 

[0134] Moreover, what is necessary is just to install the source of vacuum evaporationo of 
each impregnation ingredient in the same vacuum tub 1 1 1 10, even when forming a hole- 
injection field or an electron injection field. For example, in drawing 23 (b), when preparing a 
hole-injection field by vacuum evaporationo between an anode plate 1 1 102 and the electron 
hole transportation zone 1 1 103, after vapor-depositing a hole-injection ingredient on an anode 
plate 1 1 102, formation of an impurity layer can be avoided because an interval evaporates the 
electron hole transportation ingredient 1 1 121 immediately as a dish. 
[0135] Next, the suitable ingredients for a hole-injection ingredient, an electron hole 
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transportation ingredient, an electronic transportation ingredient, an electron injection 
ingredient, luminescent material, etc. are enumerated below. However, the ingredient used for 
the organic light emitting device of this invention is not limited to these. 
[0136] As a hole-injection ingredient, if it is an organic compound, the compound of a porphyrin 
system will be effective and a phthalocyanine (it is hereafter described as "H2Pc") and a 
copper phthalocyanine (it is hereafter described as "CuPc") will be used well. In a high 
molecular compound, although there is a polyvinyl carbazole (it is hereafter described as 
"PVK") etc., as stated previously, the ingredient which performed chemistry doping is also in 
the conductive polymer compound of conjugated system, and the polyethylene dioxythiophene 
(it is hereafter described as "PEDOT") which doped polystyrene sulfonate (it is hereafter 
described as "PSS"), the poly aniline, polypyrrole which doped Lewis acid, such as iodine, etc. 
are mentioned. Moreover, the high molecular compound of an insulator is also effective in 
respect of flattening of an anode plate, and polyimide (it is hereafter described as "PI") is used 
well. Furthermore, an inorganic compound is also used and there is a super-thin film of an 
aluminum oxide (it is hereafter described as an "alumina") besides metal thin films, such as 
gold and platinum, etc. 

[0137] The compound of an aromatic amine system (namely, thing which has association of 
benzene ring-nitrogen) is used most widely as an electron hole transportation ingredient. As an 
ingredient used widely, a 4 and 4'-bis(diphenylamino)-biphenyl The 4 and 4-screw [N-(3- 
methylphenyl)-N-phenyl-amino]-biphenyl which is the derivative (It is hereafter described as 
"TAD") There is a (it is hereafter described as "TPD") 4, and 4-screw [N-(1-naphthyl)-N- 
phenyl-amino]-biphenyl (it is hereafter described as "alpha-NPD"). Starburst mold aromatic 
amine compounds, such as a 4, 4', and 4"-tris (N and N-diphenylamino)-triphenylamine (it is 
hereafter described as "TDATA"), 4, 4', 4"-tris [N-(3-methylphenyl)-N-phenyl-amino]- 
triphenylamine (it is hereafter described as "MTDATA"), are mentioned. 
[0138] Alq which the metal complex was well used and was previously described as an 
electronic transportation ingredient, Tris (4-methyl-8-quinolinolato) aluminum (it is hereafter 
described as "Almq"), Bis(10-hydroxy [benzoh]-kino RINATO) beryllium (It is hereafter 
described as "Bebq") etc. - there are a metal complex which has a quinoline frame or a 
benzoquinoline frame, bis(2-methyl-8-quinolinolato)-(4-hydroxy-biphenylyl)-aluminum (it is 
hereafter described as "BAIq") which is a mixed ligand complex. Moreover, there is also a 
metal complex which has oxazole systems, such as bis[2-(2-hydroxyphenyl)- 
benzoOKISAZORATO] zinc (it is hereafter described as "Zn (BOX)2") and bis[2-(2- 
hydroxyphenyl)-benzothia ZORATO] zinc (it is hereafter described as "Zn (BTZ)2"), and a 
thiazole system ligand. furthermore, except for a metal complex - 2-(4-biphenylyl)-5-(4-tert- 
buthylphenyl)- 1 and 3 - 4-oxadiazole (it is hereafter described as "PBD") 1 , and 3-screw [-- 5- 
(p-tert-buthylphenyl)- 1 , 3, and 4-oxadiazole-2-IRU] - benzene (It is hereafter described as 
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"OXD-7") etc. - an oxadiazole derivative and 5-(4-biphenylyl)-3-(4-tert-buthylphenyl)-4-phenyl 
- 1 and 2 - 4-triazole 5-(4-biphenylyl)-(hereafter described as "TAZ")3-(4-tert-buthylphenyl)-4- 
(4-ethyl phenyl)- 1 and 2 - 4-triazole (It is hereafter described as "p-EtTAZ") etc. - 
phenanthroline derivatives, such as a triazole derivative, bathophenanthroline (it is hereafter 
described as "BPhen"), and BASOKYU pro in (it is hereafter described as "BCP"), have 
electronic transportability. 

[0139] As an electron injection ingredient, the electronic transportation ingredient described in 
the top can be used. In addition, the super-thin film of an insulator like alkali-metal 
halogenides, such as lithium fluoride, and alkali-metal oxides, such as lithium oxide, is used 
well. Moreover, alkali-metal complexes, such as lithium acetylacetonate (it is hereafter 
described as "Li (acac)") and a 8-quinolinolato-lithium (it is hereafter described as "Liq"), are 
also effective. 

[0140] As a luminescent material, various fluorochromes besides metal complexes, such as 
Alq, Almq, BeBq and BAIq which were described previously, and Zn (BOX)2, Zn (BTZ)2, are 
effective. As a fluorochrome, there are a blue 4 and 4'-bis(2 and 2-diphenyl-vinyl)-biphenyl (it is 
hereafter described as "DPVBi"), a 4-(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)- 
4H-pyran (it is hereafter described as "DCM") of a red lamp color, etc. Moreover, triplet 
luminescent material is also possible and the complex which uses platinum or iridium as a 
central metal is a subject. As a triplet luminescent material, tris (2-phenyl pyridine) iridium (it is 
hereafter described as "Ir (ppy)3"), 2, 3, 7, 8, 12, 13 and 17, 18-OKUTA ethyl-21H, and 23H- 
porphyrin-platinum (it is hereafter described as "PtOEP") etc. is known. 
[0141] The life of a component can produce an organic long light emitting device to the top 
where driver voltage is lower than before by combining respectively the ingredient which has 
each function which was described above, and applying it to the organic light emitting device of 
this invention. 
[0142] 

[Example] [Example 1] This example explains the case where the organic light emitting device 
which has the structure shown with the gestalt 1 of operation is formed. In addition, this 
example explains using drawing 4 . 

[0143] In the anode plate 401 which forms an organic light emitting device, the transparence 
electric conduction film which mixed the zinc oxide (ZnO) of 2-20 [%] is used for the indium 
oxide tin (ITO) film or indium oxide. In addition, in this example, it is desirable to set thickness 
of an anode plate 401 to 80-200nm. 

[0144] And although a hole injection layer 404 is formed on an anode plate 401 , as a hole 
injection layer 404, the ingredient of phthalocyanine systems, such as a copper phthalocyanine 
(CuPc) and a non-metal phthalocyanine (H2Pc), is used. In addition, in this example, a hole 
injection layer 404 is formed using a copper phthalocyanine. As thickness of a hole injection 
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layer 404, it is desirable to be referred to as 10-30nm. 

[0145] Next, after forming a hole injection layer 404, the electron hole transportation layer 405 
is formed. In the electron hole transportation layer 405 in this example, 4 of an aromatic amine 
system, 4' bis[ - ] [N-(1-naphthyl)-N-phenyl-amino] biphenyl (alpha-NPD), A 1 and 1-bis[4-bis 
(4-methylphenyl)-amino-phenyl] cyclohexane (TPAC), 4, 4', and an ingredient called a 4"-tris 
[N-(3-methylphenyl)-N-phenyl-amino triphenylamine (MTDATA) can be used. In addition, in 
this example, the electron hole transportation layer 405 is formed by 30-60nm thickness using 
alpha-NPD. 

[0146] Next, mixolimnion (1) 407 are formed. In addition, mixolimnion (1) 407 form alpha-NPD 
which forms the electron hole transportation layer 405, and Alq3 which forms a luminous layer 
406 with vapor codeposition. In addition, as for the thickness of mixolimnion (1) 407 at this 
time, it is desirable to be referred to as 1-1 Onm. 

[0147] Next, a luminous layer 406 is formed. In addition, a luminous layer 406 forms Alq3 with 
vacuum deposition. In addition, as for the thickness of the luminous layer 406 at this time, it is 
desirable to be referred to as 30-60nm. 

[0148] It is necessary to form a luminous layer with an ingredient with excitation energy lower 
than the ingredient which forms the electron hole transportation layer 405 and an electron 
transport layer 408, or to dope and form the low dopant of excitation energy with the structure 
of the organic light emitting device in this example. 

[0149] As an ingredient which forms the luminous layer 406 of this example, Alpq3 of the 
structure where the phenyl group was introduced into this besides Alq3 is suitable. As a dopant 
used in case it dopes to a luminous layer, well-known ingredients, such as perylene, rubrene, a 
coumarin, a 4-(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)-4H-pyran (DCM), and 
Quinacridone, can be used. 

[0150] Next, mixolimnion (2) 409 are formed. In addition, mixolimnion (2) 409 form the 
ingredient which forms Alq3 or Alpq3 which forms a luminous layer 406, and an electron 
transport layer 408 with vapor codeposition. In addition, as for the thickness of mixolimnion (2) 
409 at this time, it is desirable to be referred to as 1-1 Onm. 

[0151] Next, an electron transport layer 408 is formed. Here, ingredients, such as 1, 3, and 4- 
oxadiazole derivative and 1, 2, and 4-triazole derivative, can be used, concrete -- 2-(4- 
biphenylyl)-5-(4-tert-buthylphenyl)- 1,3, and 4-oxadiazole (PBD) -2 and 5-(1 and 1'- 
dinaphthyl)- 1 , 3, and 4-oxadiazole (BND) - 1 and 3-screw [- 5-(p-tert-buthylphenyl)- 1 , 3, and 
4-oxadiazole-2-IRU] benzene (OXD-7) - 3-(4-tert-buthylphenyl)-4-phenyl-5-(4-biphenylyl)- an 
ingredient called 1, 2, and 4-triazole (TAZ) can be used. In addition, as an electron transport 
layer 408, it is desirable to be formed by 30-60nm thickness. 

[0152] After forming so far, the cathode of an organic light emitting device is formed with 
vacuum deposition. Although MgAg is used in this example as electric conduction film used as 
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the cathode of an organic light emitting device, it is also possible to use aluminum, the 
aluminum-Li alloy film (alloy film of aluminum and a lithium) besides Yb, and the film formed by 
vapor codeposition in the element belonging to one group of a periodic table or two groups and 
aluminum. 

[0153] [Example 2] This example explains the case where the organic light emitting device 
which has the structure shown with the gestalt 2 of operation is formed. In addition, this 
example explains using drawing 5 . 

[0154] In the anode plate 501 which forms an organic light emitting device, the transparence 
electric conduction film which mixed the zinc oxide (ZnO) of 2-20 [%] is used for the indium 
oxide tin (ITO) film or indium oxide. In addition, thickness of an anode plate 501 is set to 80- 
200nm in this example. 

[0155] And although a hole injection layer 504 is formed on an anode plate 501, as a hole 
injection layer 504, the ingredient of phthalocyanine systems, such as a copper phthalocyanine 
(CuPc) and a non-metal phthalocyanine (H2Pc), is used. In addition, in this example, a hole 
injection layer 504 is formed using a copper phthalocyanine. As thickness of a hole injection 
layer 504, it may be 10-30nm. 

[0156] Next, after forming a hole injection layer 504, the electron hole transportation layer 505 
is formed. Ingredients, such as alpha-NPD of an aromatic amine system, TPAC, and MTDATA, 
can be used for the electron hole transportation layer 505 in this example. In addition, in this 
example, the laminating of MTDATA and alpha-NPD is carried out, and the electron hole 
transportation layer 505 is formed by 30-60nm thickness. In addition, in this example, after 
forming MTDATA (lower layer) by 10-20nm thickness on the electron hole transportation layer 
505, alpha-NPD (upper layer) is formed by 5-20nm thickness. 

[0157] Next, mixolimnion (1) 507 are formed. In addition, mixolimnion (1) 507 form alpha-NPD 
which forms the upper layer of the electron hole transportation layer 505, 4 which forms a 
luminous layer 506, 4'-N, an N'-dicarbazole-biphenyl (CBP), and tris (2-phenyl pyridine) iridium 
(Ir3 (ppy)) with vapor codeposition. In addition, as for the thickness of mixolimnion (1) 507 at 
this time, it is desirable to be referred to as 1-1 Onm. 

[0158] Next, a luminous layer 506 is formed. In addition, a luminous layer 506 forms the iridium 
complex (Ir3 (ppy)) which is CBP and the host ingredient which are a dopant with vapor 
codeposition. As a host ingredient, the platinum complex other than an iridium complex may be 
used. In addition, the thickness of the luminous layer 506 at this time may be 10-30nm. 
[0159] Next, the electron hole blocking layer 508 is formed on a luminous layer 506. In 
addition, in this example, BCP is used for the electron hole blocking layer 508, and it forms by 
10-30nm thickness. 

[0160] Next, mixolimnion (2) 510 are formed. In addition, mixolimnion (2) 510 form BCP which 
forms the electron hole blocking layer 508, and Alq3 which forms an electron transport layer 
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509 with vapor codeposition. In addition, as for the thickness of mixolimnion (2) 510 at this 
time, it is desirable to be referred to as 1-1 Onm. 

[0161] Next, an electron transport layer 509 is formed. Here, ingredients, such as Alq3 or 
Alpq3, can be used. In addition, in this example, it forms by 30-60nm thickness, using Alq3 as 
an ingredient of an electronic injection layer 609. 

[0162] After forming so far, the cathode 502 of an organic light emitting device is formed with 
vacuum deposition. Although MgAg is used in this example as electric conduction film used as 
the cathode 502 of an organic light emitting device, it is also possible to use aluminum, the 
aluminum-Li alloy film (alloy film of aluminum and a lithium) besides Yb, and the film formed by 
vapor codeposition in the element belonging to one group of a periodic table or two groups and 
aluminum. In addition, the cathode 502 in this example is formed by 100-500nm thickness. 
[0163] In addition, it is desirable to use the Mie luminescent material at a luminous layer 
especially in the case of the component structure in this example. 
[0164] [Example 3] This example explains the case where the organic light emitting device 
which has the structure shown with the gestalt 3 of operation is formed. In addition, this 
example explains using drawing 6 . 

[0165] In the anode plate 601 which forms an organic light emitting device, the transparence 
electric conduction film which mixed the zinc oxide (ZnO) of 2-20 [%] is used for the indium 
oxide tin (ITO) film or indium oxide. In addition, thickness of an anode plate 601 is set to 80- 
200nm in this example. 

[0166] And although a hole injection layer 604 is formed on an anode plate 601 , as a hole 
injection layer 604, the ingredient of phthalocyanine systems, such as a copper phthalocyanine 
(CuPc) and a non-metal phthalocyanine (H2Pc), is used. In addition, in this example, a hole 
injection layer 604 is formed using a copper phthalocyanine. Thickness of a hole injection layer 
604 is set to 10-30nm in this example. 

[0167] Next, mixolimnion (1) 606 are formed. In addition, mixolimnion (1) 606 form the copper 
phthalocyanine (CuPc) which forms a hole injection layer 604, and alpha-NPD which forms the 
electron hole transportation layer 605 with vapor codeposition. In addition, as for the thickness 
of mixolimnion (1) 606 at this time, it is desirable to be referred to as 1-1 Onm. 
[0168] Next, after forming mixolimnion (1) 606, the electron hole transportation layer 605 is 
formed. Ingredients, such as alpha-NPD of an aromatic amine system, TPAC, and MTDATA, 
can be used for the electron hole transportation layer 605 in this example. In addition, in this 
example, the electron hole transportation layer 605 is formed by 30-60nm thickness using 
alpha-NPD. 

[0169] Next, a luminous layer 607 is formed. In addition, a luminous layer 607 forms Alq3 with 
vacuum deposition. In addition, thickness of a luminous layer 607 is set to 30-60nm here. 
[0170] Next, an electron transport layer 608 is formed. Here, ingredients, such as 1, 3, and 4- 
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oxadiazole derivative and 1, 2, and 4-triazole derivative, can be used. Specifically, ingredients, 
such as PBD, BND, OXD-7, and TAZ, can be used. In addition, as an electron transport layer 
608, it forms by 30-60nm thickness. 

[0171] Next, mixolimnion (2) 610 are formed. In addition, mixolimnion (2) 610 form TAZ which 
forms an electron transport layer 608, and the ingredient which forms an electronic injection 
layer 609 with vapor codeposition. In addition, as for the thickness of mixolimnion (2) 610 at 
this time, it is desirable to be referred to as 1-10nm. 

[0172] Mixolimnion (2) An electronic injection layer 609 is formed on 610. Here, ingredients, 
such as Alq3 or Alpq3, can be used. In addition, as an electron transport layer 509, it forms by 
30-60nm thickness. 

[0173] After forming so far, the cathode of an organic light emitting device is formed with 
vacuum deposition. Although MgAg is used in this example as electric conduction film used as 
the cathode of an organic light emitting device, it is also possible to use aluminum, the 
aluminum-Li alloy film (alloy film of aluminum and a lithium) besides Yb, and the film formed by 
vapor codeposition in the element belonging to one group of a periodic table or two groups and 
aluminum. 

[0174] [Example 4] Next, TFT (the n channel mold TFT and p channel mold TFT) of the drive 
circuit prepared around the picture element part which has the organic light emitting device of 
this invention on the same substrate, and a picture element part is explained using drawing 7 - 
drawing 9 about an example of the approach of producing to coincidence. 
[0175] First, the substrate 900 which consists of glass, such as barium borosilicate glass 
represented with this example by #7059 glass of Corning, Inc., #1737 glass, etc. or alumino 
borosilicate glass, is used. In addition, if it is the substrate which has translucency as a 
substrate 900, it will not be limited, but a quartz substrate may be used. Moreover, the plastic 
plate which has the thermal resistance which can bear the processing temperature of this 
example may be used. 

[0176] Subsequently, as shown in drawing 7 (A), the substrate film 901 which consists of 
insulator layers, such as oxidation silicon film, a silicon nitride film, or an oxidation silicon 
nitride film, is formed on a substrate 900. Although two-layer structure is used as substrate film 
901 in this example, the structure which carried out the laminating the monolayer of said 
insulator layer or more than two-layer may be used. 10-200nm (preferably 50-1 OOnm) 
formation of the oxidation silicon nitride film formed considering SiH4, NH3, and N20 as 
reactant gas, using plasma-CVD method as eye much more 901 of substrate film 901 a is 
carried out. In this example, oxidation silicon nitride film of 50nm of thickness 901a 
(presentation ratio Si= 32%, 0= 27%, N= 24%, H= 17%) was formed. Subsequently, 
laminating formation of the oxidation silicon nitride film 901b formed considering SiH4 and N20 
as reactant gas is carried out at the thickness of 50-200nm (preferably 100-150nm), using a 
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plasma-CVD method as [ of the substrate film 901 ] a Nl layer. In this example, oxidation 
silicon nitride film of 100nm of thickness 901b (presentation ratio Si= 32%, 0= 59%, N= 7%, 
H= 2%) was formed. 

[0177] Subsequently, the semi-conductor layers 902-905 are formed on the substrate film 901. 
Patterning of the crystalline substance semi-conductor film obtained by performing well-known 
crystallization processings (the heat crystallizing method using the catalyst of the laser 
crystallizing method, the heat crystallizing method, or nickel etc.) is carried out to a desired 
configuration, and the semi-conductor layers 902-905 form it, after forming the semi-conductor 
film which has amorphous structure with well-known means (LPCVD a spatter, law or a 
plasma-CVD method, etc.). The thickness of these semi-conductor layers 902-905 is formed 
by the thickness of 25-80nm (preferably 30-60nm). Although there is no limitation in the 
ingredient of the crystalline substance semi-conductor film, it is good to form preferably with 
silicon (silicon) or a silicon germanium (SiXGe1-X (X=0.000 1-0.02)) alloy. After forming the 
55nm amorphous silicon film using a plasma-CVD method, the solution containing nickel was 
made to hold on the amorphous silicon film in this example. After performing dehydrogenation 
(500 degrees C, 1 hour) on this amorphous silicon film, heat crystallization (550 degrees C, 4 
hours) was performed, laser annealing processing for improving crystallization further was 
performed, and the crystalline substance silicon film was formed. And the semi-conductor 
layers 902-905 were formed by patterning [ film / this / crystalline substance silicon ] 
processing using the photolithography method. 

[0178] Moreover, after forming the semi-conductor layers 902-905, in order to control the 
threshold of TFT, a minute amount impurity element (boron or Lynn) may be doped in the 
semi-conductor layers 902-905. 

[0179] Moreover, when producing the crystalline substance semi-conductor film by the laser 
crystallizing method, the excimer laser of a pulse oscillation mold or a continuation 
luminescence mold, and an YAG laser and YV04 laser can be used. When using such laser, it 
is good to use the approach of condensing to a line the laser light emitted from the laser 
oscillation machine by optical system, and irradiating the semi-conductor film. Although an 
operation person makes **** selection, the conditions of crystallization are made into the pulse 
oscillation frequency of 300Hz when using an excimer laser, and make a laser energy 
consistency 100 - 400 mJ/cm2 (typically 200 - 300 mJ/cm2). Moreover, it is good to consider 
as the pulse oscillation frequency of 30-300kHz using the 2nd higher harmonic, in using an 
YAG laser, and to make a laser energy consistency into 300 - 600 mJ/cm2 (typically 350 - 500 
mJ/cm2). and width of face of 100-1000 micrometers, for example, the laser light which 
condensed to the line by 400 micrometers, - the whole substrate surface - crossing -- 
irradiating - the line at this time - what is necessary is just to perform the rate of superposition 
of laser light (rate of overlap) as 50 - 90% 
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[0180] Subsequently, wrap gate dielectric film 906 is formed for the semi-conductor layers 902- 
905. Gate dielectric film 906 is formed using a plasma-CVD method or a spatter by the 
insulator layer which sets thickness to 40-150nm, and contains silicon. At this example, it 
formed by the thickness of 1 10nm by the plasma-CVD method the oxidation silicon nitride film 
(presentation ratio Si= 32%, 0= 59%, N= 7%, H= 2%). Of course, gate dielectric film is not 
limited to an oxidation silicon nitride film, and may use the insulator layer containing other 
silicon as a monolayer or a laminated structure. 

[0181] Moreover, when using the oxidation silicon film, TEOS (Tetraethyl Orthosilicate) and 02 
can be mixed by the plasma-CVD method, and it can consider as the reaction pressure of 
40Pa, and the substrate temperature of 300-400 degrees C, it can be made to be able to 
discharge by RF (13.56MHz) power flux density 0.5 - 0.8 W/cm2, and can form. Thus, the 
oxidation silicon film produced can acquire a property good as gate dielectric film by 400-500- 
degree C heat annealing after that. 

[0182] And the heat-resistant conductive layer 907 for forming a gate electrode on gate 
dielectric film 906 is formed by the thickness of 200-400nm (preferably 250-350nm). The heat- 
resistant conductive layer 907 is good also as a laminated structure which consists of two or 
more layers which could form by the monolayer and it said if needed were a bilayer or three 
layers. The alloy which uses as a component the element chosen from Ta, Ti, and W or said 
element, and the alloy film which combined said element is contained in a heat-resistant 
conductive layer. It is desirable to reduce the high impurity concentration contained in order 
that these heat-resistant conductive layers may be formed with a spatter or a CVD method and 
may attain low resistance-ization, and it is good to be referred to as 30 ppm or less especially 
about an oxygen density. At this example, W film is formed by the thickness of 300nm. W film 
may be formed by the spatter by the ability using W as a target, and can also be formed with a 
heat CVD method using 6 tungsten fluoride (WF6). Anyway, in order to use it as a gate 
electrode, it is necessary to attain low resistance-ization, and as for the resistivity of W film, it is 
desirable to make it 20 or less microomegacm. In W, although W film can attain low resistivity- 
ization by enlarging crystal grain, when there are many impurity elements, such as oxygen, 
crystallization is checked and forms it into high resistance. From this, when based on a spatter, 
resistivity 9 - 20microomegacm can be realized using W target of 99.9999% of purity by 
considering enough and forming W film so that there may be no mixing of the impurity out of a 
gaseous phase further at the time of membrane formation. 

[0183] It is possible to form by the spatter similarly on the other hand, in using Ta film for the 
heat-resistant conductive layer 907. Ta film uses Ar for sputtering gas. Moreover, if Xe and Kr 
of optimum dose are added into the gas at the time of a spatter, the internal stress of the film 
to form can be eased and exfoliation of the film can be prevented. Although the resistivity of Ta 
film of alpha phase is 20microomegacm extent and it could be used for the gate electrode, the 
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resistivity of Ta film of a parent phase was unsuitable for being 180microomegacm extent and 
considering as a gate electrode. Since the TaN film has the crystal structure near alpha phase, 
if the TaN film is formed in the substrate of Ta film, Ta film of alpha phase will be obtained 
easily. Moreover, although not illustrated, it is effective to form in the bottom of the heat- 
resistant conductive layer 907 the silicone film which doped Lynn (P) by the thickness of about 
2-20nm. While this plans the improvement in adhesion of the electric conduction film and 
antioxidizing which are formed on it, it can prevent spreading the^alkali metals which the heat- 
resistant conductive layer 907 contains in a minute amount in the gate dielectric film 906 of the 
1st configuration. Anyway, as for the heat-resistant conductive layer 907, it is desirable to carry 
out resistivity in the range of 10 - 50microomegacm. 

[0184] Next, the mask 908 by the resist is formed using the technique of photolithography. And 
1st etching processing is performed. In this example, it carries out by using CI2 and CF4 for 
the gas for etching, switching on RF (13.56MHz) power of 3.2 W/cm2 by the pressure of 1Pa 
using an ICP etching system, and forming the plasma. 224mW /of RF (13.56MHz) power of 2 
is supplied also to a substrate side (sample stage) cm, and, thereby, a negative auto-bias 
electrical potential difference is impressed substantially. The etch rates of W film are about 100 
nm/min on this condition. Based on this etch rate, the 1st etching processing presumed the 
time amount into which W film is etched exactly, and made etching time time amount to which 
etching time was made to increase from it by 20%. 

[0185] The conductive layers 909-912 which have the 1st taper configuration by 1st etching 
processing are formed. The include angle of the taper section of conductive layers 909-912 is 
formed so that it may become 1 5-30 degrees. In order to etch without leaving residue, over 
etching to which etching time is made to increase at about 10 - 20% of a rate shall be given. 
Since the selection ratios of an oxidation silicon nitride film (gate dielectric film 906) to W film 
are 2-4 (typically 3), about 20-50nm of fields which the oxidation silicon nitride film exposed is 
etched by over etching processing ( drawing 7 (B)). 

[0186] And 1st doping processing is performed and the impurity element of one conductivity 
type is added in a semi-conductor layer. Here, the process of the impurity element addition 
which gives n mold is performed. It leaves the mask 908 in which the conductive layer of the 
1st configuration was formed, as it is, and the impurity element which gives n mold in self align 
by using as a mask the conductive layers 909-912 which have the 1st taper configuration is 
added by the ion doping method. It lets the taper section and gate dielectric film 906 pass, in 
order to add so that the semi-conductor layer located in the bottom of it may be reached, a 
dose is made into 1x1013 - 5x1014 atoms/cm2, and acceleration voltage is performed as 80- 
160keV. [ in / for the impurity element which gives n mold / the edge of a gate electrode ] the 
element which belongs to 15 groups as an impurity element which gives n mold ~ typical ~ 
Lynn - although (P) or arsenic (As) is used - here -- Lynn - (P) was used. The impurity 
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element which gives n mold to the 1st impurity range 914-917 by such ion doping method by 

the density range of 1x1020 - 1x1021 atoms/cm3 is added ( drawing 7 (C)). 

[0187] In this process, depending on the conditions of doping, an impurity turns to the bottom 

of the conductive layers 909-912 of the 1st configuration, and is full, and it may also happen 

that the 1st impurity range 914-917 laps with the conductive layers 909-912 of the 1st 

configuration. 

[0188] Next, as shown in drawing 7 (D), 2nd etching processing is performed. An ICP etching 
system performs etching processing similarly, the mixed gas of CF4 and CI2 is used for 
etching gas, and it etches by RF 3.2W [/cm ] power 2 (13.56MHz), bias power 45 mW/cm2 
(13.56MHz), and the pressure of 1.0Pa. The conductive layers 918-921 which have the 2nd 
configuration formed on this condition are formed. The taper section is formed in the edge and 
it becomes the taper configuration which thickness increases from this edge gradually toward 
the inside. The rate of the part isotropic etching which made low bias power impressed to a 
substrate side as compared with the 1st etching processing increases, and the include angle of 
the taper section becomes 30-60 degrees. A mask 908 is etched, can delete an edge and 
turns into a mask 922. Moreover, in the process of drawing 7 (D), about 40nm of front faces of 
gate dielectric film 906 is etched. 

[0189] And the impurity element which lowers a dose and gives n mold on condition that high 
acceleration voltage rather than the 1st doping processing is doped. For example, acceleration 
voltage is set to 70-120keV, it carries out with the dose of 1x1013-/cm2, and the 1st impurity 
range 924-927 where high impurity concentration became large, and the 2nd impurity range 
928-931 adjacent to said 1st impurity range 924-927 are formed. In this process, depending on 
the conditions of doping, an impurity turns to the bottom of the conductive layers 918-921 of 
the 2nd configuration, and is full, and it may also happen that the 2nd impurity range 928-931 
laps with the conductive layers 918-921 of the 2nd configuration. It is made for the high 
impurity concentration in the 2nd impurity range to serve as 1x1016 - 1x1018 atoms/cm3 
( drawing 8 (A)). 

[0190] and - (- as shown in drawing 8 (B)), the impurity ranges 933 (933a, 933b) and 934 
(934a, 934b) of a conductivity type contrary to one conductivity type are formed in the semi- 
conductor layers 902 and 905 which form the p channel mold TFT. The impurity element which 
gives p mold by using the conductive layers 918 and 921 of the 2nd configuration as a mask 
also in this case is added, and an impurity range is formed in self align. At this time, the semi- 
conductor layers 903 and 904 which form the n channel mold TFT form the mask 932 of a 
resist, and cover the whole surface. The impurity ranges 933 and 934 formed here are formed 
by the ion doping method for having used diboron hexahydride (B-2 H6). It is made for the 
concentration of the impurity element which gives p mold of impurity ranges 933 and 934 to 
serve as 2x1020 - 2x1021 atoms/cm3. 
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[0191] However, in a detail, these impurity ranges 933 and 934 can be divided into two fields 
containing the impurity element which gives n mold, and can be seen. The 3rd impurity range 
933a and 934a contains the impurity element with which the 4th impurity range 933b and 934b 
gives n mold by the concentration of 1x1017 - 1x1020 atoms/cm3 including the impurity 
element which gives n mold by the concentration of 1x1020 - 1x1021 atoms/cm3. However, 
the concentration of the impurity element which gives p mold of these impurity ranges 933b 
and 934b is made to become three or more 1x1019 atoms/cm. In the 3rd impurity range 933a 
and 934a By making it become 1 .5 to 3 of the concentration of the impurity element which 
gives n mold times, in order to function as the source field and drain field of the p channel mold 
TFT in the 3rd impurity range, a problem does not produce at all the concentration of the 
impurity element which gives p mold. 

[0192] Then, as shown in drawing 8 (C), the 1st interlayer insulation film 937 is formed on the 
conductive layers 918-921 which have the 2nd configuration, and gate dielectric film 906. What 
is necessary is just to form the 1st interlayer insulation film 937 by the oxidation silicone film, 
the oxidation silicon nitride film, the silicon nitride film, or the cascade screen that combined 
these. Anyway, the 1st interlayer insulation film 937 is formed from an inorganic insulating 
material ingredient. The thickness of the 1st interlayer insulation film 937 may be 100-200nm. 
When using an oxidation silicone film as the 1st interlayer insulation film 937, TEOS and 02 
can be mixed by the plasma-CVD method, and it can consider as the reaction pressure of 
40Pa, and the substrate temperature of 300-400 degrees C, it can be made to be able to 
discharge by RF (13.56MHz) power flux density 0.5 - 0.8 W/cm2, and can form. Moreover, 
what is necessary is just to form with the oxidation silicon nitride film produced from the 
oxidation silicon nitride film produced from SiH4, N20, and NH3 by the plasma-CVD method or 
SiH4, and N20, in using an oxidation silicon nitride film as the 1st interlayer insulation film 937. 
The production conditions in this case can be made into the reaction pressure of 20-200Pa, 
and the substrate temperature of 300-400 degrees C, and can be formed by RF (60MHz) 
power flux density 0.1 - 1.0 W/cm2. Moreover, SiH4, N20, and the oxidation nitriding 
hydrogenation silicone film produced from H2 may be applied as the 1st interlayer insulation 
film 937. A silicon nitride film can also be similarly produced from SiH4 and NH3 by the 
plasma-CVD method. 

[0193] And the process which activates the impurity element which gives n mold or p mold 
added by each concentration is performed. This process is performed by the heat annealing 
method for using a furnace annealing furnace. In addition, the laser annealing method or the 
rapid thermal annealing method (RTA law) is applicable. By the heat annealing method, an 
oxygen density performs 400-700 degrees C at 500-600 degrees C typically in nitrogen-gas- 
atmosphere mind 0.1 ppm or less preferably, and performed 1 ppm or less of heat treatments 
of 4 hours at 550 degrees C at this example. Moreover, when using a plastic plate with heat- 
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resistant low temperature for a substrate 900, it is desirable to apply the laser annealing 
method. 

[0194] Following the process of activation, a controlled atmosphere is changed, in the ambient 
atmosphere containing 3 - 100% of hydrogen, heat treatment of 1 - 12 hours is performed at 
300-450 degrees C, and the process which hydrogenates a semi-conductor layer is performed. 
This process is a process which carries out termination of the dangling bond of 1016-1018- 
/cm3 which is in a semi-conductor layer by the hydrogen excited thermally. As other means of 
hydrogenation, plasma hydrogenation (the hydrogen excited by the plasma is used) may be 
performed, anyway, the thing for which defect density in the semi-conductor layer 902-905 is 
set to three or less 1016-/cm - desirable - therefore, hydrogen -- about 0.01-0.1atomic% - 
what is necessary is just to give 

[0195] And the 2nd interlayer insulation film 939 which consists of an organic insulating 
material ingredient is formed by 1.0-2.0-micrometer average thickness. As an organic resin 
ingredient, polyimide, an acrylic, a polyamide, polyimidoamide, BCB (benz-cyclo-butene), etc. 
can be used. For example, in using the polyimide of the type which carries out thermal 
polymerization after applying to a substrate, it calcinates and forms at 300 degrees C in clean 
oven. Moreover, in using an acrylic, after mixing a curing agent with a principal member using 
the thing of 2 acidity or alkalinity and applying all over a substrate using a spinner, a hot plate 
performs preheating for 60 seconds at 80 degrees C, and further, in clean oven, at 250 
degrees C, it can calcinate for 60 minutes and can form. 

[0196] Thus, flattening of the front face can be carried out good by forming the 2nd interlayer 
insulation film 939 with an organic insulating material ingredient. Moreover, since the dielectric 
constant is generally low, an organic resin ingredient can reduce parasitic capacitance. 
However, since it is hygroscopic and is not suitable as a protective coat, it is good to use like 
this example combining the oxidation silicone film formed as the 1st interlayer insulation film 
937, an oxidation silicon nitride film, a silicon nitride film, etc. 

[0197] Then, the contact hole which arrives at the impurity range which the resist mask of a 
predetermined pattern is formed, and it is formed in each semi-conductor layer, and is made 
into a source field or a drain field is formed. A contact hole is formed by the dry etching 
method. In this case, the 2nd interlayer insulation film 939 which uses the mixed gas of CF4, 
02, and helium for etching gas, and consists of an organic resin ingredient is etched first, and 
the 1st interlayer insulation film 937 is continuously etched for etching gas as CF4 and 02 after 
that. Furthermore, in order to raise a selection ratio with a semi-conductor layer, a contact hole 
can be formed by changing etching gas to CHF3 and etching gate dielectric film 906. 
[0198] And the wiring layer 940 which consists of a conductive metal membrane is formed by 
the spatter or the vacuum deposition method. Furthermore, on a wiring layer 940, the detached 
core 941 which consists of an ingredient with which the selection ratio to a wiring layer and an 
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etching reagent becomes large in the case of etching is formed. In addition, the detached core 
941 may be formed with inorganic materials, such as a nitride and an oxide film, and may be 
formed by BORIIMIDO, the polyamide, or organic resin called BCB (benz-cyclo-butene). 
Furthermore, it may be formed with the metallic material. 

[0199] Here, source wiring 942-945, the drain wiring 946-948, and the separation sections 
942b-948b are formed by carrying out patterning of the detached core 941, and etching it after 
that with a mask. In addition, in this specification, the structure formed with a detached core 
and wiring is called a septum. Moreover, although not illustrated, at this example, it formed by 
the cascade screen of Ti film of this wiring and 50nm of thickness, and the alloy film (alloy film 
of aluminum and Ti) of 500nm of thickness. 

[0200] Subsequently, the pixel electrode 949 is formed by forming and carrying out patterning 
of the transparence electric conduction film by the thickness of 80-1 20nm on it ( drawing 9 (B)). 
In addition, in this example, the transparence electric conduction film which mixed the zinc 
oxide (ZnO) of 2-20 [%] is used for the indium oxide tin (ITO) film or indium oxide as a 
transparent electrode. 

[0201] Moreover, the drain field of TFT963 for current control and electric connection are 
formed by forming the pixel electrode 949 in piles in contact with the contact wiring 923 
electrically connected with drain wiring 946a. 

[0202] Next, as shown in drawing 9 (B), the organic compound layer 950, cathode 951 , and the 
passivation film 952 are formed by vacuum deposition. It is desirable to heat-treat to the pixel 
electrode 947, before forming the organic compound layer 950 at this time, and to remove 
moisture completely. In addition, although a MgAg electrode is used as cathode of an organic 
light emitting device in this example, you may be other well-known ingredients. 
[0203] In addition, the organic compound layer 950 is formed by carrying out a laminating 
combining two or more layers called the hole injection layer, the electron hole transportation 
layer, the electron transport layer, electronic injection layer, and buffer layer other than a 
luminous layer. The structure of the organic compound layer used in this example is explained 
below at a detail. 

[0204] In this example, it forms with vacuum deposition, respectively, using alpha-NPD as an 
electron hole transportation layer, using a copper phthalocyanine as a hole injection layer. In 
addition, a mixolimnion is formed in the interface of a hole injection layer and an electron hole 
transportation layer with vapor codeposition using a copper phthalocyanine and alpha-NPD. In 
addition, it is desirable to form the concentration gradient in the mixolimnion formed here. 
[0205] Next, although a luminous layer is formed, in this example, the organic compound layer 
which shows luminescence which is different by using an ingredient which is different in a 
luminous layer is formed. In addition, in this example, red and the organic compound layer 
which shows green and blue luminescence are formed. 
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[0206] The luminous layer colored in red is formed in Alq3 using what doped DCM. In addition, 
N and N'-JISARI dust DIN -1, - tris (1, 3-diphenyl-propane -1, 3-JIONATO) europium which is 
Eu complex at 6-hexane JIAMINATO zinc (II) and (Zn (salhn)) (1, 10-phenanthroline) (III) 
(although what doped Eu (DBM)3 (Phen) can be used, a well-known ingredient can also be 
used.) 

[0207] Moreover, the luminous layer colored green can make CBP and Ir (ppy)3 form with 
vapor codeposition. In addition, it is desirable to carry out the laminating of the electron hole 
blocking layer using BCP at this time. Moreover, in addition to this, an aluminum kino RIRATO 
complex (Alq3) and a benzoquinolinolato beryllium complex (BeBq) can be used. Furthermore, 
although the thing using the coumarin 6 and an ingredient called Quinacridone as a dopant is 
also possible to a kino RIRATO aluminum complex (Alq3), a well-known ingredient can also be 
used. 

[0208] Furthermore, although the luminous layer colored blue can also use what doped 
perylene for the - JISARI dust DIN -1, 6-hexane JIAMINATO zinc (II) (Zn (salhn)), and N and 
N'4, 4'-bis(2 and 2-diphenyl-vinyl)-biphenyl (DPVBi) which are DPVBi which is a JISUCHIRIRU 
derivative, and the zinc complex which has an azomethine compound in a ligand, other well- 
known ingredients may be used for it. 

[0209] In addition, in this example, a mixolimnion is formed in the interface of an electron hole 
transportation layer and a luminous layer with vapor codeposition using alpha-NPD which is 
the ingredient which forms the electron hole transportation layer formed previously, and the 
ingredient which forms the luminous layer mentioned above. In addition, it is desirable to form 
the concentration gradient in the mixolimnion formed here. 

[0210] An electron transport layer is formed after mixolimnion formation. In addition, although 
ingredients, such as 1 , 3, and 4-oxadiazole derivative and 1 , 2, and 4-triazole derivative (TAZ), 
can be used as an electron transport layer, in this example, it forms with vacuum deposition at 
30-60nm thickness using 1 , 2, and 4-triazole derivative (TAZ). 

[0211] Furthermore, a mixolimnion is formed with vapor codeposition using the ingredient 
which forms the luminous layer mentioned above to the interface of a luminous layer and an 
electron transport layer, and 1, 2, and 4-triazole derivative (TAZ). In addition, it is desirable to 
form the concentration gradient in the mixolimnion formed here. 

[0212] The organic compound layer which becomes an interface from the laminated structure 
which has a mixolimnion by the above is formed, in addition, the thickness of the organic 
compound layer 950 (the organic compound layer and mixolimnion by which the laminating 
was carried out are included) in this example - the thickness of 10-400 [nm] (typically 60-150 
[nm]), and cathode 951 - 80-200 [nm] (typically 100-150 [nm]) - then, it is good. 
[0213] After forming an organic compound layer, the cathode of an organic light emitting 
device is formed by vacuum deposition. Although MgAg is used in this example as electric 
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conduction film used as the cathode of an organic light emitting device, it is also possible to 
use the aluminum-Li alloy film (alloy film of aluminum and a lithium) and the film formed by 
vapor codeposition in the element belonging to one group of a periodic table or two groups and 
aluminum. 

[0214] Moreover, the passivation film 952 is formed after cathode 951 formation. In addition, it 
is possible to protect the organic compound layer 950 and cathode 951 from moisture or 
oxygen by forming the passivation film 952. In addition, in this example, the silicon nitride film 
of 300nm thickness is prepared as passivation film 952. This passivation film 952 may be 
continuously formed without carrying out atmospheric-air release after forming cathode 951 . 
[0215] In this way, the luminescence equipment of structure as shown in drawing 9 (C) is 
completed. In addition, the pixel electrode 949, the organic compound layer 950, and the part 
954 with which cathode 951 has lapped are equivalent to an organic light emitting device. 
[0216] The p channel mold TFT960 and the n channel mold TFT961 are TFT(s) which a drive 
circuit has, and form CMOS. TFT962 for switching and TFT963 for current control are TFT(s) 
which a picture element part has, and can form TFT of a drive circuit, and TFT of a picture 
element part on the same substrate. 

[0217] In addition, since about 10V is enough as the electrical potential difference of the power 
source of a drive circuit also about 5-6V and at max in the case of the luminescence 
equipment using an organic light emitting device, in TFT, degradation by the hot electron 
seldom becomes a problem. Moreover, since it is necessary to operate a drive circuit at high 
speed, the smaller one of the gate capacitance of TFT is desirable. Therefore, it is desirable 
like this example that the 2nd impurity range 929 which the semi-conductor layer of TFT has, 
and 4th impurity range 933b make it the configuration which does not lap with the gate 
electrodes 918 and 919, respectively in the drive circuit of the luminescence equipment using 
an organic light emitting device. 

[0218] In this way, the luminescence panel which formed the organic light emitting device on 
the substrate as shown in drawing 9 (C) can be formed. 

[0219] In addition, after forming a luminescence panel, the luminescence equipment of this 
invention can be completed by closing this and connecting with an external power electrically 
by FPC. 

[0220] In addition, it combines with any component configuration in an example 1 - an example 

3 freely, and the configuration in this example can be carried out. 

[0221] [Example 5] This example explains to a detail the luminescence panel created to 

drawing 9 (C) in the example 4 using drawing 10 about how to complete as luminescence 

equipment. 

[0222] The plan showing the condition that drawing 10 (A) performed even the closure of an 
organic light emitting device, and drawing 10 (B) are the sectional views which cut drawing 10 
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(A) by A-A\ As for a source side drive circuit and 1002, 1001 shown by the dotted line is [ a 
picture element part and 1003 ] gate side drive circuits. Moreover, 1004 is covering material, 
1005 is a sealing compound, and space 1007 is established in the inside surrounded by the 
sealing compound 1005. 

[0223] In addition, 1008 is wiring for transmitting the signal inputted into the source side drive 
circuit 1001 and the gate side drive circuit 1003, and receives a video signal and a clock signal 
from FPC (flexible print circuit)1010 used as an external input terminal. In addition, although 
only FPC is illustrated here, the printed-circuit base (PWB) may be attached in this FPC. Not 
only the luminescence module in the condition that FPC or PWB was attached in the 
luminescence panel but the luminescence module which mounted IC shall be included in the 
luminescence equipment in this specification. 

[0224] Next, cross-section structure is explained using drawing 1 0 (B). The picture element 
part 1002 and the gate side drive circuit 1003 are formed above the substrate 1000, and a 
picture element part 1002 is formed of two or more pixels containing the transparent electrode 
1012 electrically connected to TFT101 1 for current control, and its drain. Moreover, the gate 
side drive circuit 1003 is formed using the CMOS circuit (refer to drawing 9 ) which combined 
the n channel mold TFT1013 and the p channel mold TFT1014. 

[0225] A transparent electrode 1012 functions as an anode plate of an organic light emitting 
device. Moreover, an interlayer insulation film 1006 is formed in the both ends of a transparent 
electrode 1012, and the cathode 1017 of the organic compound layer 1016 and an organic 
light emitting device is formed on a transparent electrode 1012. 

[0226] Cathode 1017 functions also as wiring common to two or more pixels, and is electrically 
connected to FPC1010 via the connection wiring 1009. Furthermore, all the components 
contained in a picture element part 1002 and the gate side drive circuit 1003 are covered by 
the passivation film 1018. 

[0227] Moreover, the covering material 1004 is stuck by the sealing compound 1005. In 
addition, in order to secure spacing of the covering material 1004 and an organic light emitting 
device, the spacer which consists of resin film may be formed. And the inside of a sealing 
compound 1005 is the sealed space, and it fills up with inert gas, such as nitrogen and an 
argon. In addition, it is also effective to prepare the moisture absorption material represented 
by the barium oxide into this closed space. 

[0228] Moreover, as covering material, although glass, the ceramics, plastics, or a metal can 
be used, when making light emit to a covering material side, it must be translucency. In 
addition, as plastics, it is [0229] which can use FRP (Fiberglass-Reinforced Plastics), PVF 
(polyvinyl flora id), a Mylar, polyester, or an acrylic. By enclosing a luminescence panel using 
covering material and a sealing compound as mentioned above, an organic light emitting 
device can be completely intercepted from the outside, and it can protect from the exterior that 
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the matter to which degradation by oxidation of organic compound layers, such as moisture 
and oxygen, is urged invades. Therefore, reliable luminescence equipment can be obtained. 
[0230] In addition, it combines with any configuration in an example 1 - an example 4 freely, 
and the configuration in this example can be carried out. 

[0231] [Example 6] In this example, the component in which the concentration gradient was 
formed to the first mixing zone 1708 and second mixing zone 1709 is concretely illustrated in 
the organic light emitting device shown by drawing 17 . 

[0232] First, about 100nm of ITO(s) is formed by sputtering, and the glass substrate 1701 in 
which the anode plate 1702 was formed is prepared. It carries in in a vacuum tub as showed 
the glass substrate 1701 which has this anode plate 1702 in drawing 23 . In this example, in 
order to vapor-deposit four kinds of ingredients (metal with which three kinds are organic 
compounds and one kind becomes cathode), four sources of vacuum evaporationo are 
needed. 

[0233] First, it is at a 3A [/s ] vacuum evaporationo rate about the electron hole transportation 
zone 1705 which consists only of a spiro dimer (it is hereafter described as "S-TAD") of TAD. 
After forming 30nm, vacuum evaporationo of the spiro dimer (it is hereafter described as "S- 
DPVBi") of DPVBi which is luminescent material is started, and the vacuum evaporationo rate 
is raised gradually. 

[0234] S-DPVBi From immediately after vacuum evaporationo initiation, the first mixing zone 
1708 which has a concentration gradient is formed by decreasing the vacuum evaporationo 
rate of S-TAD gradually. Since the 10nm of the first mixing zone 1708 is formed, at the time of 
the formation termination, it ends, and vacuum evaporationo of S-TAD adjusts the variation of 
a vacuum evaporationo rate, respectively, as the vacuum evaporationo rate of S-DPVBi has 
become [ s ] in 3A /. 

[0235] Next, after forming 20nm of luminescence fields 1706 which consist of S-DPVBi, 
vacuum evaporationo of Alq which is an electronic transportation ingredient is started, and the 
vacuum evaporationo rate is raised gradually. At this time, it is Alq. From immediately after 
vacuum evaporationo initiation, the second mixing zone 1709 which has a concentration 
gradient is formed by decreasing the vacuum evaporationo rate of S-DPVBi gradually. Since 
the 10nm of the second mixing zone 1709 is formed, at the time of the formation termination, it 
ends, and vacuum evaporationo of S-DPVBi adjusts the variation of a vacuum evaporationo 
rate, respectively, as the vacuum evaporationo rate of Alq has become [ s ] in 3A /. 
[0236] Furthermore, the electronic transportation zone 1707 is formed by continuing vapor- 
depositing only Alq succeedingly. Thickness is set to 30nm. Finally, the organic light emitting 
device of blue luminescence originating in S-DPVBi is obtained by vapor-depositing about 
150nm of aluminum:Li alloys as cathode. 

[0237] [Example 7] In this example, the organic light emitting device shown by drawing 21 (b) 
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is illustrated concretely. 

[0238] First, about 100nm of ITO(s) is formed by sputtering, and the glass substrate 1701 in 
which the anode plate 1702 was formed is prepared. It carries in in a vacuum tub as showed 
the glass substrate 1701 which has this anode plate 1702 in drawing 23 . In this example, in 
order to vapor-deposit five kinds of ingredients (three kinds are organic compounds and two 
kinds are a metal), five sources of vacuum evaporationo are needed. 
[0239] First, it is the electron hole transportation zone 1705 which consists only of alpha-NPD 
3A/s After forming 30nm at a vacuum evaporationo rate, the vacuum evaporationo rate also 
starts in s vacuum evaporationo of Alq which is luminescent material in 3A /, while it had been 
fixed. Namely, alpha-NPD The first mixing zone 1708 where the ratio of Alq becomes 1:1 will 
be formed in vapor codeposition. Thickness is set to 10nm. 

[0240] After forming the first mixing zone 1708, it ends and vacuum evaporationo of alpha- 
NPD forms the luminescence field 1706 by continuing vacuum evaporationo of Alq 
succeedingly. Thickness is set to 20nm. Furthermore, vacuum evaporationo of BPhen which is 
an electronic transportation ingredient is started at a 3A [Is ] vacuum evaporationo rate, 
continuing vacuum evaporationo of Alq succeedingly. That is, the second mixing zone 1709 
where the ratio of Alq and BPhen becomes 1:1 will be formed in vapor codeposition. Thickness 
is set to 10nm. 

[0241] Vacuum evaporationo of Alq forms the 30nm electronic transportation zone 1707 by 
ending and continuing vacuum evaporationo of BPhen succeedingly after forming the second 
mixing zone 1709. furthermore, having continued vacuum evaporationo of BPhen - Li -- about 
1wt% - it considers as the electron injection field 171 1 by adding. Thickness is set to 10nm. 
[0242] Finally, the organic light emitting device of green luminescence originating in Alq is 
obtained by vapor-depositing about 150nm of aluminum:Li alloys as cathode. 
[0243] [Example 8] In this example, the organic light emitting device shown by drawing 22 is 
illustrated concretely. 

[0244] First, about 100nm of ITO(s) is formed by sputtering, and the glass substrate 11001 in 
which the anode plate 1 1002 was formed is prepared. It carries in in a vacuum tub as showed 
the glass substrate 1 1001 which has this anode plate 1 1002 in drawing 23 . In this example, in 
order to vapor-deposit seven kinds of ingredients (five kinds are organic compounds and two 
kinds are a metal), seven sources of vacuum evaporationo are needed. 
[0245] First, although 20nm of CuPc(s) is vapor-deposited as a hole-injection ingredient and 
the hole-injection field 1 1010 is formed, vacuum evaporationo of alpha-NPD which is an 
electron hole transportation ingredient about an interval at a dish is started at a 3A [/s ] vacuum 
evaporationo rate at the same time it amounts to 20nm and finishes vacuum evaporationo of 
CuPc. The reason for not setting an interval is for preventing formation of an impurity layer, as 
stated previously. 
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[0246] Next, after forming 20nm of electron hole transportation zones 1 1005 which consist only 
of alpha-NPD, the vacuum evaporationo rate of alpha-NPD also starts vacuum evaporationo of 
Alq in s in 3A /as a host ingredient to luminescent material, while it had been fixed [ s ] in 3A /. 
Namely, alpha-NPD The first mixing zone 11008 where the ratio of Alq becomes 1:1 will be 
formed in vapor codeposition. Thickness is set to 10nm. 

[0247] After forming the first mixing zone 1 1008, it ends and vacuum evaporationo of alpha- 
NPD forms the luminescence field 11006 by continuing vacuum evaporationo of Alq 
succeedingly. Thickness is set to 20nm. DCM which is a fluorochrome as a luminescent 
material 1 1012 to the luminescence field 1 1006 at this time - 1wt% - it adds. 
[0248] After forming the luminescence field 1 1006, although vacuum evaporationo of DCM is 
ended, vacuum evaporationo of Alq starts succeedingly vacuum evaporationo of BPhen which 
is an electronic transportation ingredient at a 3A [/s ] vacuum evaporationo rate, continuing. 
That is, the second mixing zone 1 1009 where the ratio of Alq and BPhen becomes 1 :1 will be 
formed in vapor codeposition. Thickness is set to 10nm. 

[0249] Vacuum evaporationo of Alq forms the 30nm electronic transportation zone 11007 by 
ending and continuing vacuum evaporationo of BPhen succeedingly after forming the second 
mixing zone 1 1009. furthermore, having continued vacuum evaporationo of BPhen - Li - 
about 1 wt% - it considers as the electron injection field 1 101 1 by adding. Thickness is set to 
10nm. 

[0250] Finally, the organic light emitting device of red luminescence originating in DCM is 
obtained by vapor-depositing about 150nm of aluminum:Li alloys as cathode. 
[0251] [Example 9] In this example, the example of the organic light emitting device which 
applied triplet luminescent material as a luminescent material 1 1012 is concretely illustrated in 
the organic light emitting device shown by drawing 22 . 

[0252] First, about 100nm of ITO(s) is formed by sputtering, and the glass substrate in which 
ITO (anode plate) was formed is prepared. On this glass substrate, 20nm of Pori (3-hexyl) 
thiophenes which doped iodine is formed by spin coating as a hole-injection field 1 1010. Iodine 
should just use what was doped by dissolving in the same solvent, using benzene as a 
solvent. In addition, after membrane formation removes with heating the benzene which is a 
solvent. 

[0253] Thus, it carries in in a vacuum tub as showed the glass substrate which applied the 
conductive polymer on ITO in drawing 23 . In this example, in order to vapor-deposit six kinds 
of ingredients (metal with which five kinds are organic compounds and one kind becomes 
cathode), six sources of vacuum evaporationo are needed. 

[0254] First, it is the electron hole transportation zone 1 1005 which consists only of alpha-NPD 
3A/s After forming 40nm at a vacuum evaporationo rate, the vacuum evaporationo rate also 
starts vacuum evaporationo of BAIq in s in 3A /as a host ingredient to luminescent material, 
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while it had been fixed. Namely, alpha-NPD The first mixing zone 1 1008 where the ratio of 
BAIq becomes 1:1 will be formed in vapor codeposition. Thickness is set to 10nm. 
[0255] After forming the first mixing zone 1 1008, it ends and vacuum evaporationo of alpha- 
NPD forms the luminescence field 1 1006 by continuing vacuum evaporationo of BAIq 
succeedingly. Thickness is set to 20nm. Ir (ppy)3 which is triplet luminescent material as a 
luminescent material 1 1012 to the luminescence field 1 1006 at this time -- 5wt(s)% -- it adds. 
[0256] After forming the luminescence field 11006, although vacuum evaporationo of Ir(ppy) 3 
is ended, vacuum evaporationo of BAIq starts succeedingly vacuum evaporationo of Alq which 
is an electronic transportation ingredient at a 3A [Is ] vacuum evaporationo rate, continuing. 
That is, the second mixing zone 1 1009 where the ratio of BAIq and Alq becomes 1:1 will be 
formed in vapor codeposition. Thickness is set to 10nm. 

[0257] Vacuum evaporationo of BAIq forms the 30nm electronic transportation zone 1 1007 by 
ending and continuing vacuum evaporationo of Alq succeedingly after forming the second 
mixing zone 1 1009. Furthermore, 2nm (acac) of Li(s) is vapor-deposited as an electron 
injection field. 

[0258] Finally, the triplet light emitting device of green luminescence originating in Ir(ppy) 3 is 

obtained by vapor-depositing about 150nm of aluminum as cathode. 

[0259] [Example 10] This example explains the luminescence equipment containing the 

organic light emitting device indicated by this invention. Drawing 24 is the sectional view of the 

active-matrix mold luminescence equipment which used the organic light emitting device of this 

invention. 

[0260] In addition, an MOS transistor may be used although the thin film transistor (it is 
hereafter described as "TFT") is used as an active element here. Moreover, although the top 
gate mold TFT (specifically planar mold TFT) is illustrated as TFT, the bottom gate mold TFT 
(typically reverse stagger mold TFT) can also be used. 

[0261] In drawing 24 (a), 1 1201 is a substrate, and it uses the substrate which penetrates the 
light in order to take out light from a substrate side here. What is necessary is just to 
specifically use a glass substrate, a quartz substrate, a crystallization glass substrate, or a 
plastic plate (for plastic film to be included). In addition, the insulator layer prepared in the front 
face shall also be included in a substrate 11201. [0262] On the substrate 11201, the picture 
element part 11211 and the drive circuit 1 1212 are formed. First, a picture element part 11211 
is explained. 

[0263] A picture element part 1 121 1 is a field which performs image display. Two or more 
pixels exist on a substrate, and TFT(it is hereafter described as "the current control TFT") 
11202, the pixel electrode (anode plate) 11203, the organic compound film 11204, and 
cathode 1 1205 for controlling the current which flows to an organic light emitting device are 
established in each pixel. In addition, although only the current control TFT is illustrated in 
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drawing 24 (a), TFT (it is hereafter described as "Switching TFT") for controlling the electrical 
potential difference which joins the gate of the current control TFT is prepared. 
[0264] As for the current control TFT1 1202, it is desirable to use the p channel mold TFT here. 
Although considering as the n channel mold TFT is also possible, when connecting the current 
control TFT to the anode plate of an organic light emitting device like drawing 24 , the p 
channel mold TFT can press down power consumption. However, the n channel mold TFT or 
the p channel mold TFT may be used for Switching TFT. 

[0265] Moreover, the pixel electrode 1 1203 is electrically connected to the drain of the current 
control TFT1 1202. In this example, in order to use the conductive ingredient whose work 
function is 4.5-5.5eV as an ingredient of the pixel electrode 11203, the pixel electrode 11203 
functions as an anode plate of an organic light emitting device. What is necessary is just to use 
an ingredient of light transmission nature like indium oxide, tin oxide, zinc oxides, or these 
compounds (ITO etc.) typically as a pixel electrode 1 1203. The organic compound film 1 1204 
is formed on the pixel electrode 1 1203. 

[0266] Furthermore, cathode 11205 is formed on the organic compound film 11204. It is 
desirable to use the conductive ingredient whose work function is 2.5-3.5eV as an ingredient of 
cathode 1 1205. What is necessary is just to use typically the electric conduction film containing 
alkali metals or an alkalinity metallic element, the electric conduction film containing aluminum, 
or the thing that carried out the laminating of aluminum, the silver, etc. to the electric 
conduction film as cathode 11205. 

[0267] Moreover, the layer which consists of the pixel electrode 1 1203, organic compound film 
1 1204, and cathode 1 1205 is covered by the protective coat 1 1206. The protective coat 1 1206 
is formed in order to protect an organic light emitting device from oxygen and water. As an 
ingredient of a protective coat 11206, silicon nitride, nitriding oxidation silicon, an aluminum 
oxide, tantalum oxide, or carbon (specifically diamond-like carbon) is used. 
[0268] Next, the drive circuit 1 1212 is explained. The drive circuit 11212 is a field which 
controls the timing of the signal (a gate signal and data signal) transmitted to a picture element 
part 1 121 1 , and a shift register, the buffer, the latch, the analog switch (transfer gate), or the 
level shifter is prepared. Drawing 24 (a) shows the CMOS circuit which consists of an n 
channel mold TFT1 1207 and a p channel mold TFT1 1208 as a base unit of these circuits. 
[0269] In addition, it is easy to be well-known [ the circuitry of a shift register, a buffer, a latch, 
an analog switch (transfer gate), or a level shifter]. Moreover, although the picture element 
part 11211 and the drive circuit 1 1212 are formed on the same substrate in drawing 24 , IC 
and LSI can also be connected electrically, without forming the drive circuit 1 1212. 
[0270] Moreover, although the pixel electrode (anode plate) 11203 is electrically connected to 
the current control TFT1 1202 in drawing 24 , the structure where cathode was connected to 
the current control TFT can also be taken. In that case, what is necessary is to form a pixel 
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electrode with the same ingredient as cathode 1 1205, and just to form cathode with the same 
ingredient as the pixel electrode (anode plate) 1 1203. In that case, as for the current control 
TFT, considering as the n channel mold TFT is desirable. 

[0271] By the way, although what was produced at the process which forms wiring 1 1209 is 
shown after the luminescence equipment shown in drawing 24 (a) forms the pixel electrode 
1 1203, the pixel electrode 1 1203 may start a surface dry area in this case. Since an organic 
light emitting device is a component of a current drive mold, it is also considered by the surface 
dry area of the pixel electrode 1 1203 that a property worsens. 
[0272] Then, as shown in drawing 24 (b), after forming wiring 1 1209, the luminescence 
equipment which forms the pixel electrode 1203 is also considered. In this case, compared 
with the structure of drawing 24 (a), it is thought that the impregnation nature of the current 
from the pixel electrode 1 1203 improves. 

[0273] Moreover, in drawing 24 , each pixel currently installed in the picture element part 
1 121 1 according to the bank-like structure 1 1210 of a forward taper mold is separated. The 
structure where bank-like structure does not touch a pixel electrode can also be taken by 
making this bank-like structure into structure like for example, an inverse tapered shape mold. 
The example is shown in drawing 25 . 

[0274] In drawing 25 , wiring and the separation section 11310 which served as the separation 
section using wiring were prepared. The configuration (structure with a canopy top) of wiring as 
shown by drawing 25 , and the separation section 1 1310 can be formed by carrying out the 
laminating of the metal which constitutes wiring, and the ingredient with a dirty rate lower than 
said metal (for example, metal nitride), and etching them. With this configuration, the pixel 
electrode 11303, and wiring and cathode 11305 can prevent short-circuiting, in addition, unlike 
the luminescence equipment of the usual active-matrix mold, in drawing 25 , it becomes the 
structure which makes cathode 1 1305 on a pixel the shape of a stripe (passive matrix is the 
same as that of cathode). 

[0275] Moreover, drawing 26 (a) is the example which introduced effective electrode structure 
into the luminescence equipment of a active-matrix mold, when using a conductive polymer as 
a hole-injection field. A sectional view is shown in drawing 26 (a), and the plan of the electrode 
structure of each pixel is shown in drawing 26 (b), respectively. That is, in each pixel 1 1413, it 
is the structure where membranes are not formed by the whole surface, the anode plate has 
become stripe-like, and the slit is formed between the stripe-like electrode 11403. 
[0276] If the direct organic compound film is formed in such structure, the part of the slit in 
which an electrode does not exist will not emit light. However, the whole surface of a pixel 
emits light by coating a conductive polymer 11414 like drawing 26 (a). That is, while a 
conductive polymer 1 1414 is a hole-injection field, it can be said to be having also played the 
role of an electrode. 
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[0277] It is not using a transparent thing as an anode plate 1 1403 as a merit of luminescence 
equipment like drawing 26 . Sufficient luminescence can be taken out if the numerical aperture 
of a slit is about 8-90 percent. Moreover, how for the electric field over the organic compound 
film to join by the conductive polymer 1 1414 which forms an even field becomes uniform, and 
dielectric breakdown etc. stops being able to happen easily. 

[0278] Next, the appearance of the active-matrix mold luminescence equipment shown in 
drawing 24 (b) is shown in drawing 27 . In addition, a plan is shown in drawing 27 (a) and the 
sectional view when cutting drawing 27 (a) by P-F is shown in drawing 27 (b). Moreover, the 
sign of drawing 24 is quoted. 

[0279] As for a picture element part and 1 1502, in drawing 27 (a), 1 1501 is [ a gate signal side 
drive circuit and 11503 ] data signal side drive circuits. Moreover, the signal transmitted to the 
gate signal side drive circuit 1 1502 and the data signal side drive circuit 1 1503 is inputted from 
the TAB (Tape Automated Bonding) tape 1 1505 through the input wiring 1 1504. In addition, 
although not illustrated, TCP (Tape Carrier Package) which prepared IC (integrated circuit) 
may be connected to a TAB tape instead of the TAB tape 1 1505. 

[0280] At this time, 1 1506 is covering material prepared above the luminescence equipment 
shown in drawing 24 (b), and is pasted up by the sealing compound 1 1507 which consists of 
resin. As long as the covering material 1 1506 is the quality of the material which does not 
penetrate oxygen and water, it may use what kind of thing. In this example, the covering 
material 1 1506 consists of carbon films (specifically diamond-like carbon film) 1 1506b and 
1 1506c prepared in the front face and rear face of plastics material 1 1506a and said plastics 
material 1 1506a, as shown in drawing 27 (b). 

[0281] Furthermore, as shown in drawing 27 (b), a sealing compound 1 1507 is covered with 
the sealing agent 1 1508 which consists of resin, and encloses an organic light emitting device 
with a closed space 1 1509 completely. A closed space 1 1509 should just be filled up with inert 
gas (typically nitrogen gas and rare gas), resin, or an inactive liquid (for example, liquefied 
fluorination carbon represented by the perfluoro alkane). Furthermore, it is also effective to 
form a desiccant and a deoxidant. 

[0282] Moreover, a polarizing plate may be prepared in the screen (field which observes an 
image) of the luminescence equipment shown in this example. This polarizing plate presses 
down the reflection of light which carried out incidence from the outside, and has the 
effectiveness which prevents a watcher being reflected in the screen. Generally, the circular 
polarization of light plate is used. However, in order to prevent being reflected by the polarizing 
plate and the light emitted from the organic compound film returning to the interior, it is 
desirable to adjust a refractive index and to consider as structure with little internal reflection. 
[0283] In addition, any of the organic light emitting device indicated by this invention may be 
used for the organic light emitting device contained in the luminescence equipment of this 
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example. 

[0284] [Example 1 1] By this example, as an example of the luminescence equipment 
containing the organic light emitting device indicated by this invention, although active-matrix 
mold luminescence equipment is illustrated, in an example 5, it differs and the substrate in 
which the active element is formed shows the luminescence equipment of the structure (it is 
hereafter described as "upper part outgoing radiation") which takes out light from the opposite 
side. The sectional view is shown in drawing 28 . 

[0285] In addition, an MOS transistor may be used although the thin film transistor (it is 
hereafter described as "TFT") is used as an active element here. Moreover, although the top 
gate mold TFT (specifically planar mold TFT) is illustrated as TFT, the bottom gate mold TFT 
(typically reverse stagger mold TFT) can also be used. 

[0286] In this example, it is good with the same configuration as an example 5 about the 
current control TFT11602 formed in the substrate 11601 and the picture element part, and the 
drive circuit 11612. 

[0287] Although it is the first electrode 1 1603 connected to the drain of the current control 
TFT1 1602, in order to use as an anode plate, in this example, it is desirable to use a 
conductive ingredient with a larger work function. As the example of representation, metals, 
such as nickel, palladium, a tungsten, gold, and silver, are mentioned. Although it is desirable 
in this example not to penetrate light as for the first electrode 1 1603, it is still more desirable to 
use the high ingredient of the reflexibility of light in addition to it. 

[0288] The organic compound film 11604 is formed on the first electrode 11603. Furthermore, 
the second electrode 1 1605 is formed on the organic compound film 11604, and it considers 
as cathode in this example. In that case, it is desirable to use the conductive ingredient whose 
work function is 2.5-3.5eV as an ingredient of the second electrode 1 1605. What is necessary 
is typically, just to use the electric conduction film containing alkali metals or an alkalinity 
metallic element, the electric conduction film containing aluminum, or the thing that carried out 
the laminating of aluminum, the silver, etc. to the electric conduction film. However, since this 
example is upper part outgoing radiation, it is a major premise that the second electrode 11605 
is light transmission nature. Therefore, when using these metals, it is desirable that it is an 
about 20nm super-thin film. 

[0289] Moreover, the layer which consists of the first electrode 1 1603, organic compound film 
1 1604, and the second electrode 1605 is covered by the protective coat 1 1606. The protective 
coat 1 1606 is formed in order to protect an organic light emitting device from oxygen and 
water. In this example, as long as it penetrates light, what kind of thing may be used. 
[0290] In addition, although the first electrode (anode plate) 1 1603 is electrically connected to 
the current control TFT1 1602 in drawing 28 , the structure where cathode was connected to 
the current control TFT can also be taken. In that case, what is necessary is to form the first 
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electrode with the ingredient of cathode and just to form the second electrode with the 
ingredient of an anode plate. As for the current control TFT, at this time, considering as the n 
channel mold TFT is desirable. 

[0291] Furthermore, 1 1607 is covering material and is pasted up by the sealing compound 

1 1608 which consists of resin. As long as the covering material 1 1607 is the quality of the 
material which does not penetrate oxygen and water and is the quality of the material which 
penetrates light, it may use what kind of thing. Glass is used in this example. A closed space 

1 1609 should just be filled up with inert gas (typically nitrogen gas and rare gas), resin, or an 
inactive liquid (for example, liquefied fluorination carbon represented by the perfluoro alkane). 
Furthermore, it is also effective to form a desiccant and a deoxidant. 

[0292] In addition, the signal transmitted to a gate signal side drive circuit and a data signal 
side drive circuit is inputted from the TAB (Tape Automated Bonding) tape 1 1614 through the 
input wiring 1 1613. In addition, although not illustrated, TCP (Tape Carrier Package) which 
prepared IC (integrated circuit) may be connected to a TAB tape instead of the TAB tape 
11614. 

[0293] Moreover, a polarizing plate may be prepared in the screen (field which observes an 
image) of the luminescence equipment shown in this example. This polarizing plate presses 
down the reflection of light which carried out incidence from the outside, and has the 
effectiveness which prevents a watcher being reflected in the screen. Generally, the circular 
polarization of light plate is used. However, in order to prevent being reflected by the polarizing 
plate and the light emitted from the organic compound film returning to the interior, it is 
desirable to adjust a refractive index and to consider as structure with little internal reflection. 
[0294] In addition, any of the organic light emitting device indicated by this invention may be 
used for the organic light emitting device contained in the luminescence equipment of this 
example. 

[0295] [Example 12] This example explains the case where this invention is used for the 
luminescence equipment of a passive mold (passive-matrix mold). Drawing 1 1 is used for 
explanation. In drawing 1 1 , 1301 is a glass substrate and an anode plate where 1302 consists 
of transparence electric conduction film. In this example, the compound of indium oxide and a 
zinc oxide is formed with vacuum deposition as transparence electric conduction film. In 
addition, although not illustrated in drawing 1 1 , two or more anode plates are arranged in the 
shape of a stripe in the direction perpendicular to space. 

[0296] Moreover, a bank (1303a, 1303b) is formed so that between the anode plates 1302 
arranged in the shape of a stripe may be filled. The bank (1303a, 1303b) is formed in the 
direction perpendicular to space along the anode plate 1302. 

[0297] Next, the organic compound layer which has a laminated structure is formed. In this 
example, a copper phthalocyanine is first formed by 30-50nm thickness by vacuum deposition 
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as 1st organic compound layer 1304. 

[0298] Next, as 2nd organic compound layer 1305, alpha-NPD is formed by 30-60nm thickness 
by vacuum deposition. 

[0299] Although the 3rd organic compound 1306 is furthermore formed, in this example, pixel 
1306a which emits light in red, pixel 1306b which emits light green, and pixel 1306c which 
emits light blue are formed separately. 

[0300] Although first pixel 1306a which emits light in red is formed, pixel 1306a which emits 
light in red forms Alq3 and DCM by 30-60nm thickness with vapor codeposition using a metal 
mask. 

[0301] Next, although pixel 1306b which emits light green is formed, pixel 1306b which emits 
light green forms only Alq3 by 30-60nm thickness with vacuum deposition using a metal mask. 
[0302] Next, although pixel 1306c which emits light blue is formed, pixel 1306c which emits 
light blue forms only BCP by 30-60nm thickness with vacuum deposition using a metal mask. 
In addition, the laminating of Alq3 may be carried out to BCP at this time. 
[0303] In addition, also in this example, a mixolimnion is formed between organic layers. In the 
interface of the 1st organic compound layer and the 2nd organic compound layer, the 1st 
mixolimnion is formed and, specifically, the 2nd mixolimnion is prepared in the interface of the 
2nd organic compound layer and the 3rd organic compound layer. In addition, what is 
necessary is just to use the approach shown in the gestalt of operation about production of a 
mixolimnion. 

[0304] The organic light emitting device which shows two or more luminescence is obtained by 
the above. Moreover, since these organic compound layers are formed along the slot formed 
of the bank (1303a, 1303b), they are arranged in the shape of a stripe in the direction 
perpendicular to space. 

[0305] Then, although not illustrated in drawing 1 1 , it is arranged in the shape of a stripe so 
that the direction where two or more cathode 1307 is parallel to space may turn into a 
longitudinal direction and it may intersect perpendicularly with an anode plate 1302. In 
addition, in this example, cathode 1307 consists of MgAg and is formed by vacuum deposition, 
respectively. Moreover, although not illustrated, wiring is pulled out to the part in which FPC is 
attached behind so that an electrical potential difference predetermined in cathode 1307 may 
be applied. 

[0306] Moreover, although not illustrated here, if cathode 1307 is formed, a silicon nitride film 
may be prepared as passivation film. 

[0307] An organic light emitting device is formed on a substrate 1301 as mentioned above. In 
addition, in this example, since the lower electrode is the anode plate of translucency, the light 
generated in the organic compound layer is emitted to an inferior surface of tongue (substrate 
1301). However, it can have structure of an organic light emitting device reversely, and a lower 
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electrode can also be used as the cathode of protection-from-light nature. In that case, the light 
generated in the organic compound layer will be emitted to a top face (it is the opposite side in 
a substrate 1301). 

[0308] Next, a ceramic substrate is prepared as covering material 1308. With the structure of 
this example, since protection-from-light nature was sufficient, the ceramic substrate was used, 
but since the translucency of covering material is better when it, of course, has structure of an 
organic light emitting device reversely as mentioned above, it is good to use the substrate 
which consists of plastics or glass. 

[0309] In this way, the prepared covering material 1308 is stuck by the sealing compound 1310 
which becomes with ultraviolet-rays hardening resin. In addition, the inside 1309 of a sealing 
compound 1310 is the sealed space, and it fills up with inert gas, such as nitrogen and an 
argon. Moreover, it is also effective to prepare the moisture absorption material represented by 
the barium oxide into this sealed space 1309. Finally the anisotropic conductive film (FPC) 
1311 is attached, and the luminescence equipment of a passive mold is completed. In addition, 
it combines with any component configuration of the organic light emitting device indicated by 
this invention freely, and this example can be carried out. 

[0310] [Example 13] In this example, passive matrix mold luminescence equipment is 
illustrated as an example of the luminescence equipment containing the organic light emitting 
device indicated by this invention. The plan is shown in drawing 29 (a), and the sectional view 
when cutting drawing 29 (a) by P-P is shown in drawing 29 (b). 

[0311] In drawing 29 (a), 11701 is a substrate and uses plastics material here. As plastics 
material, what carried out polyimide, a polyamide, acrylic resin, an epoxy resin, PES 
(polyethylene ape file), PC (polycarbonate) and PET (polyethylene terephthalate), or PEN 
(polyethylenenaphthalate) on tabular or a film can be used. 

[0312] 1 1702 is the scanning line (anode plate) which consists of oxidation electric conduction 
film, and uses the oxide electric conduction film which added the oxidation gallium to the zinc 
oxide in this example. Moreover, 1 1703 is the data line (cathode) which consists of a metal 
membrane, and uses the bismuth film in this example. Moreover, 1 1704 is a bank which 
consists of acrylic resin, and functions as a septum for dividing the data line 1 1703. Both the 
scanning line 1 1702 and the data line 1 1703 are formed so that two or more formation may be 
carried out and it may intersect perpendicularly with the shape of a stripe mutually. In addition, 
although not illustrated in drawing 29 (a), the organic compound film is inserted between the 
scanning line 1 1702 and the data line 1 1703, and an intersection 1 1705 serves as a pixel. 
[0313] And the scanning line 11702 and the data line 11703 are connected to an external drive 
circuit through the TAB tape 1 1707. In addition, 1 1708 expresses the wiring group in which the 
scanning line 1 1702 comes to gather, and 11709 expresses the wiring group which consists of 
a set of the connection wiring 11706 connected to the data line 11703. Moreover, although not 
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illustrated, TCP which prepared IC may be connected to a TAB tape instead of the TAB tape 
11707. 

[0314] Moreover, in drawing 29 (b), it is the covering material by which 1 1710 was stuck on the 
sealing compound by the sealing compound 11710, and 11711 was stuck on the plastics 
material 1 1701. There is little degasifying and a hygroscopic low ingredient is [ that what is 
necessary is just to use photo-curing resin as a sealing compound 1 1710 ] desirable. The 
ingredient same as covering material as a substrate 1 1701 is desirable, and glass (quartz 
glass is included) or plastics can be used. Here, plastics material is used. 
[0315] Next, the enlarged drawing of the structure of the pixel field 1 1712 is shown in drawing 
29 (c). 1 1713 is the organic compound film. In addition, as shown in drawing 29 (c), lower layer 
width of face is a narrow configuration from the upper width of face, and bank 1 1704 can divide 
the data line 1 1703 physically. Moreover, the picture element part 1 1714 surrounded by the 
sealing compound 1 1710 is intercepted from the open air with the sealing agent 1 1715 which 
consists of resin, and has structure which prevents degradation of the organic compound film. 
[0316] Since a picture element part 1 1714 is formed by the scanning line 1 1702, the data line 
1 1 703, bank 1 1 704, and the organic compound film 1 1 71 3, the luminescence equipment of 
this invention which consists of the above configurations is producible in a very easy process. 
[0317] Moreover, a polarizing plate may be prepared in the screen (field which observes an 
image) of the luminescence equipment shown in this example. This polarizing plate presses 
down the reflection of light which carried out incidence from the outside, and has the 
effectiveness which prevents a watcher being reflected in the screen. Generally, the circular 
polarization of light plate is used. However, in order to prevent being reflected by the polarizing 
plate and the light emitted from the organic compound film returning to the interior, it is 
desirable to adjust a refractive index and to consider as structure with little internal reflection. 
[0318] In addition, any of the organic light emitting device indicated by this invention may be 
used for the organic light emitting device contained in the luminescence equipment of this 
example. 

[0319] [Example 14] In this example, it illustrates about full color luminescence equipment. The 
full color luminescence equipment in this example points out the thing of the equipment which 
can express various colors using red, green, and the three primary colors of a blue light. 
[0320] First, it is the technique of distinguishing by different color red, green, and the organic 
light emitting device that presents the blue luminescent color with as most typical example 
using the technique of the conventional shadow mask, respectively. Namely, what is 
necessary is just to prepare red who stated in the example 6 - the example 8, and an organic 
green and blue light emitting device on the substrate of luminescence equipment which was 
stated in the example 10, the example 1 1 , and the example 13. 

[0321] Full-color-izing using the color filter as other approaches is possible. That is, as shown 
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in drawing 30 (a), it is the technique of preparing the organic light emitting device of white 
luminescence on the substrate which has a color filter. What is necessary is just to use that on 
which the circuit as shown in the substrate with which patterning of the color filter was carried 
out in the example 10, the example 11, and the example 13 as a substrate is drawn. The 
example of the white light emitting device by this invention was shown in drawing 30 (b). 
[0322] Moreover, full-color-izing using a color conversion method is also possible. That is, as 
shown in drawing 31 (a), it is the technique of preparing the organic light emitting device of 
blue luminescence on the substrate which has a color conversion layer. A color conversion 
layer absorbs the light and are fluorescent paint which emits the light of long wave length 
rather than the wavelength of the absorbed light. What is necessary is just to use that on which 
the circuit as shown in the substrate with which patterning of the color conversion layer was 
carried out in the example 10, the example 11, and the example 13 as a substrate is drawn. 
The example of the blue light emitting device by this invention was shown in drawing 31 (b). 
[0323] The color conversion method by the photograph breeching besides such typical 
technique etc. is applicable to this invention depending on selection of an ingredient. 
[0324] [Example 15] This example shows the example which prepared and carried out the 
modularization of the printed wired board to the luminescence equipment shown in the 
example 13. 

[0325] The TAB tape 12004 is attached in a substrate 12001 (here, a picture element part 
12002 and Wiring 12003a and 12003b are included), and, as for the module shown in drawing 
32 (a), the printed wired board 12005 is attached through said TAB tape 12004. 
[0326] Here, the functional block diagram of a printed wired board 12005 is shown in drawing 
32 (b). IC which functions at least as I/O Ports (an input or output section) 12006 and 12009, 
the data signal side drive circuit 12007, and a gate signal side circuit 12008 is prepared in the 
interior of a printed wired board 12005. 

[0327] Thus, the module of a configuration of that the TAB tape was attached in the substrate 

with which the picture element part was formed in the substrate side, and the printed-circuit 

version which has a function as a drive circuit through the TAB tape was attached is made to 

call it a drive circuit external mold module especially on these specifications. 

[0328] In addition, any of the organic light emitting device indicated by this invention may be 

used for the organic light emitting device contained in the luminescence equipment of this 

example. 

[0329] [Example 16] This example shows the example which prepared and carried out the 
modularization of the printed wired board to the luminescence equipment shown in the 
example 10, the example 1 1 , or the example 13. 

[0330] The TAB tape 12105 is attached in a substrate 12101 (here, a picture element part 
12102, the data signal side drive circuit 12103, the gate signal side drive circuit 12104, and 
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Wiring 12103a and 12104a are included), and, as for the module shown in drawing 33 (a), the 
printed wired board 12106 is attached through the TAB tape 12105. The functional block 
diagram of a printed wired board 12106 is shown in drawing 33 (b). 

[0331] As shown in drawing 33 (b), IC which functions as I/O Ports 12107 and 121 10 and the 
control section 12108 at least is prepared in the interior of a printed wired board 12106. In 
addition, although the memory section 12109 is formed here, it is not necessarily required. 
Moreover, the control section 12108 is a part with the function for controlling control of a drive 
circuit, amendment of image data, etc. 

[0332] Thus, the module of a configuration of that the printed wired board which has a function 
as a controller in the substrate with which the organic light emitting device was formed was 
attached is made to call it a controller external mold module especially on these specifications. 
[0333] In addition, any of the organic light emitting device indicated by this invention may be 
used for the organic light emitting device contained in the luminescence equipment of this 
example. 

[0334] [Example 17] This example shows the example of the luminescence equipment which 
drives an organic light emitting device by digital time amount gradation display. The 
luminescence equipment of this example can obtain a uniform image by digital time amount 
gradation display, and is very useful. 

[0335] The circuitry of the pixel using an organic light emitting device is shown in drawing 34 
(a). Tr expresses a transistor and Cs expresses a storage capacitor. In this circuit, if a gate line 
is chosen, a current will flow from a source line to Tr1 , and the electrical potential difference 
corresponding to that signal will be accumulated in Cs. And the current controlled by the gate 
of Tr2 and the electrical potential difference (Vgs) between the sources will flow to Tr2 and an 
organic light emitting device. 

[0336] After Tr1 is chosen, Tr1 will be in an OFF state and the electrical potential difference 
(Vgs) of Cs is held. Therefore, passing only the current depending on Vgs can be continued. 
[0337] The chart which drives such a circuit by digital time amount gradation display is shown 
in drawing 34 (b). That is, although one frame was divided into two or more subframes, in 
drawing 34 (b), it considered as the 6-bit gradation which divides one frame into six subframes. 
In this case, the rate of each subframe luminescence period is set to 32:16:8:4:2:1 . 
[0338] The outline of the drive circuit of the TFT substrate in this example is shown in drawing 
34 (c). The gate driver and the source driver are prepared on the same substrate. In this 
example, a pixel circuit and a driver can obtain a uniform image, without being influenced of 
dispersion in a TFT property, since it is designed so that a digital drive may be carried out. 
[0339] [Example 18] Since the luminescence equipment using an organic light emitting device 
is a spontaneous light type, compared with a liquid crystal display, it is excellent in the visibility 
in a bright location, and its angle of visibility is large. Therefore, it can use for the display of 
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various electric appliances. 

[0340] As an electric appliance using the luminescence equipment produced by this invention, 
the picture reproducer (equipment equipped with the display which specifically reproduces 
record media, such as a digital videodisc (DVD), and can display the image) equipped with a 
video camera, a digital camera, a goggles mold display (head mount display), a navigation 
system, sound systems (a car audio, audio component stereo, etc.), a note type personal 
computer, a game device, Personal Digital Assistants (a mobile computer, a cellular phone, a 
handheld game machine, or digital book), and a record medium etc. is mentioned. Since 
importance is attached to the size of an angle of visibility, as for especially the Personal Digital 
Assistant with many opportunities to see a screen from across, it is desirable to use the 
luminescence equipment which has an organic light emitting device. The example of these 
electric appliances is shown in drawing 12 . 

[0341] Drawing 12 (A) is a display and contains a case 2001 , susceptor 2002, a display 2003, 
the loudspeaker section 2004, and video input terminal 2005 grade. The luminescence 
equipment produced by this invention can be used for a display 2003. Since it is a 
spontaneous light type, the luminescence equipment which has an organic light emitting 
device has an unnecessary back light, and it can be made into a display thinner than a liquid 
crystal display. In addition, as for a display, all the displays for information displays the object 
for personal computers, the object for TV broadcast reception, for an advertising display, etc. 
are contained. 

[0342] Drawing 12 (B) is a digital still camera, and contains a body 2101 , a display 2102, the 
television section 2103, the actuation key 2104, the external connection port 2105, and shutter 
2106 grade. The luminescence equipment produced by this invention can be used for a display 
2102. 

[0343] Drawing 12 (C) is a note type personal computer, and contains a body 2201, a case 
2202, a display 2203, a keyboard 2204, the external connection port 2205, and pointing mouse 
2206 grade. The luminescence equipment produced by this invention can be used for a display 
2203. 

[0344] Drawing 12 (D) is a mobile computer and contains a body 2301, a display 2302, a 
switch 2303, the actuation key 2304, and infrared port 2305 grade. The luminescence 
equipment produced by this invention can be used for a display 2302. 
[0345] Drawing 12 (E) is the picture reproducer (specifically DVD regenerative apparatus) of 
the pocket mold equipped with the record medium, and contains a body 2401, a case 2402, a 
display A2403, a display B2404, the record-media (DVD etc.) reading section 2405, the 
actuation key 2406, and loudspeaker section 2407 grade, the luminescence equipment 
produced by this invention although the display A2403 mainly displayed image information and 
the display B2404 mainly displayed text - these displays A and B - it can use for 2403 and 
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2404. In addition, a home video game machine machine etc. is contained in the picture 
reproducer equipped with the record medium. 

[0346] Drawing 12 (F) is a goggles mold display (head mount display), and contains a body 
2501, a display 2502, and the arm section 2503. The luminescence equipment produced by 
this invention can be used for a display 2502. 

[0347] Drawing 12 (G) is a video camera and contains a body 2601 , a display 2602, a case 
2603, the external connection port 2604, the remote control receive section 2605, the 
television section 2606, a dc-battery 2607, the voice input section 2608, and actuation key 
2609 grade. The luminescence equipment produced by this invention can be used for a display 
2602. 

[0348] Drawing 12 (H) is a cellular phone and contains a body 2701 , a case 2702, a display 
2703, the voice input section 2704, the voice output section 2705, the actuation key 2706, the 
external connection port 2707, and antenna 2708 grade here. The luminescence equipment 
produced by this invention can be used for a display 2703. In addition, a display 2703 can stop 
the power consumption of a cellular phone by displaying a white alphabetic character on a 
black background. 

[0349] In addition, if the luminescence brightness of an organic material will become high in the 
future, it will also become possible to carry out expansion projection of the light containing the 
outputted image information with a lens etc., and to use for the projector of a front mold or a 
rear mold. 

[0350] Moreover, the above-mentioned electric appliance displays more often the information 
distributed through electronic communication lines, such as the Internet and CATV (cable 
television), and its opportunity to display especially animation information has been increasing. 
Since the speed of response of an organic material is very high, luminescence equipment is 
desirable to a movie display. 

[0351] Moreover, in order that the part which is emitting light may consume power, as for 
luminescence equipment, it is desirable to display information that the amount of light-emitting 
part decreases as much as possible. Therefore, when using luminescence equipment for the 
display which is mainly concerned with text like a Personal Digital Assistant especially a 
cellular phone, or a sound system, it is desirable to drive so that text may be formed by part for 
a light-emitting part by making a nonluminescent part into a background. 
[0352] As mentioned above, the applicability of the luminescence equipment produced using 
this invention is very wide, and using for the electric appliance of all fields is possible. 
Moreover, the electric appliance of this example can use for the display any of luminescence 
equipment which have the organic light emitting device indicated by this invention. 
[0353] [Example 19] The luminescence equipment of this invention stated in the above- 
mentioned example has the advantage that a life is long, with a low power, therefore, power 
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consumption with the electric appliance lower than before with which said luminescence 
equipment is contained as a display etc. - actuation ~ possible - in addition - and it becomes 
the electric appliance which merit-maintains and is carried out. Since low-power-ization links 
with facilities directly about an electric appliance like the pocket device which uses a dc-battery 
especially as a power source (a cell piece cannot happen easily), it is very useful. 
[0354] Moreover, since said luminescence equipment is a spontaneous light type, since a back 
light like a liquid crystal display does not fill 1 micrometer with the thickness of the organic 
compound film, the formation of thin lightweight is possible [ it is unnecessary, and ] for it. 
therefore, the electric appliance with which said luminescence equipment is contained as a 
display etc. - the former - a thin shape - it becomes a lightweight electric appliance, it is very 
useful in order to also link this with facilities (the lightness in the case of carrying - a compact) 
directly about an electric appliance like especially a pocket device. Furthermore, in an electric 
appliance at large, that what is been a thin shape (it is not bulky) is useful also seen from a 
transportation side (mass transportation is possible) and an installation side (tooth-space 
reservation of the room etc.) does not have misgiving. 

[0355] In addition, since said luminescence equipment is a spontaneous light type, it is 
excellent in the visibility in a bright location compared with a liquid crystal display, and, 
moreover, has the description that an angle of visibility is large. Therefore, the electric 
appliance which has said luminescence equipment as a display has a big merit also in respect 
of the conspicuousness of a display. 

[0356] That is, in addition to the advantage of the conventional organic light emitting devices, 
such as a thin light weight and quantity visibility, the electric appliance using the luminescence 
equipment of this invention also holds a low power and the features of being long lasting, and 
is very useful. 

[0357] In this example, the electric appliance which contains the luminescence equipment of 
this invention as a display is illustrated. The example is shown in drawing 35 and drawing 36 . 
In addition, any of the component indicated by this invention may be used for the organic light 
emitting device contained in the electric appliance of this example. Moreover, which gestalt of 
drawing 24 - drawing 34 may be used for the gestalt of the luminescence equipment contained 
in the electric appliance of this example. 

[0358] Drawing 35 (a) is the display which used the organic light emitting device, and contains 
case 12301a, susceptor 12302a, and display 12303a. By producing the display using the 
luminescence equipment of this invention as display 12303a, the display which is thinly 
lightweight, merit-maintains and is carried out is realizable. Therefore, transportation becomes 
simple, space-saving [ at the time of being installation ] turns possible up, and a life is also 
long. 

[0359] Drawing 35 (b) is a video camera and contains body 12301b, display 12302b, voice 
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input section 12303b, actuation switch 12304b, dc-battery 12305b, and television section 
12306b. By producing the video camera using the luminescence equipment of this invention as 
display 2302b, there is little power consumption and it can realize a lightweight video camera. 
Therefore, the consumption of a cell decreases and carrying also becomes simple. 
[0360] Drawing 35 (c) is a digital camera and contains body 12301c, display 12302c, eye 
contacting part 12303c, and actuation switch 12304c. By producing the digital camera using 
the luminescence equipment of this invention as display 12302c, there is little power 
consumption and it can realize a lightweight digital camera. Therefore, the consumption of a 
cell decreases and carrying also becomes simple. 

[0361] Drawing 35 (d) is the picture reproducer equipped with the record medium, and contains 
12301d [ of bodies ], 12302d [ of record media (CD, LD, or DVD) ], and actuation switch 
12303d, (Display A) 12304d, and (Display B) 12305d. Display (A) 12304d of image information 
is mainly displayed, and text is mainly displayed (Display B) 12305d. By producing said picture 
reproducer using the luminescence equipment of this invention as these (Display A) 12304d or 
(Display B) 12305d, said picture reproducer which power consumption merit-maintains at few 
lightweight tops, and carries out is realizable. In addition, CD regenerative apparatus, a game 
device, etc. are included in the picture reproducer equipped with this record medium. 
[0362] Drawing 35 (e) is a pocket mold (mobile) computer, and contains body 12301e, display 
12302e, television section 12303e, actuation switch 12304e, and memory slot 12305e. 
producing the pocket mold computer using the luminescence equipment of this invention as 
display 12302e - power consumption - few - a thin shape - a lightweight pocket mold 
computer is realizable. Therefore, the consumption of a cell decreases and carrying also 
becomes simple. In addition, this pocket mold computer can record information on the record 
medium which integrated a flash memory and nonvolatile memory, or can reproduce it. 
[0363] Drawing 35 (f) is a personal computer and contains 12301f [ of bodies ], 12302f [ of 
cases ], 12303f [ of displays ], and keyboard 12304f. producing the personal computer using 
the luminescence equipment of this invention as 12303f of displays - power consumption - 
few - a thin shape - a lightweight personal computer is realizable. When the application with 
which it walks around like a notebook computer especially is required, it becomes a big merit in 
respect of the consumption of a cell, or lightness. 

[0364] In addition, the above-mentioned electric appliance displays more often the information 
distributed through radio, such as electronic communication lines, such as the Internet, and an 
electric wave, and its opportunity to display especially animation information is increasing. The 
speed of response of an organic light emitting device is very quick, and suitable for such a 
movie display. 

[0365] Next, drawing 36 (a) is a cellular phone and contains body 12401a, voice output section 
12402a, voice input section 12403a, display 12404a, actuation switch 12405a, and antenna 
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12406a. producing the cellular phone using the luminescence equipment of this invention as 
display 12404a - power consumption - few - a thin shape - a lightweight cellular phone is 
realizable. Therefore, the consumption of a cell decreases, and carrying also turns easy up 
and it is made on a compact body. 

[0366] Drawing 36 (b) is an audio equipment (specifically audio for mount), and includes body 
12401b, display 12402b, and the actuation switches 12403b and 12404b. By producing the 
audio equipment using the luminescence equipment of this invention as display 12402b, there 
is little power consumption and it can realize a lightweight audio equipment. Moreover, 
although this example shows the audio for mount as an example, you may use for a home 
audio. 

[0367] In addition, in an electric appliance as shown by drawing 35 and drawing 36 , it is 
effective to give a function which modulates luminescence brightness according to the 
brightness of an operating environment by establishing a means to make build in a 
photosensor further and to detect the brightness of an operating environment. A user can 
recognize an image or text satisfactory, if the brightness of 100-150 is securable by the 
contrast ratio compared with the brightness of an operating environment. That is, when an 
operating environment is bright, the brightness of an image is raised and it is made legible, and 
when an operating environment is dark, it becomes possible to stop the brightness of an image 
and to stop power consumption. 

[0368] Moreover, since actuation with a low power and the formation of thin lightweight are 
possible also for various electric appliances using the luminescence equipment of this 
invention as the light source, they can be referred to as very useful. Typically, implementation 
of a low power and the formation of thin lightweight are possible for the electric appliance 
which contains the luminescence equipment of this invention as the light source of the back 
light or front light of a liquid crystal display, or the light source of a lighting device. 
[0369] Therefore, when using as a liquid crystal display all the displays of the electric appliance 
of drawing 35 and drawing 36 shown in this example, by producing the electric appliance using 
the luminescence equipment of this invention as the back light or front light of the liquid crystal 
display, there is little power consumption and a thin and lightweight electric appliance can be 
attained. 

[0370] [Example 20] This example shows the example of the constant current drive circuit of 
the active-matrix mold driven by passing a fixed current to the organic light emitting device 
indicated by this invention. The circuitry is shown in drawing 37 . 

[0371] The pixel 12810 shown in drawing 37 has a signal line Si, the 1st scanning line Gj, the 
2nd scanning line Pj, and the power-source line Vi. Moreover, the pixel 12810 has the organic 
light emitting device 12811 and retention volume 12812 of Tr1, Tr2, Tr3, Tr4, and a mixed 
assembling die. 
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[0372] Both the gates of Tr3 and Tr4 are connected to the 1st scanning line Gj. One side is 
connected to a signal line Si, and another side is connected to the source of Tr2 for the source 
and the drain of Tr3. Moreover, one side is connected to the source of Tr2, and another side is 
connected to the gate of Tr1 for the source and the drain of Tr4. That is, the source of Tr3, 
either of the drains, and the source of Tr4 and either of the drains are connected. 
[0373] The source of Tr1 is connected to the power-source line Vi, and the drain is connected 
to the source of Tr2. The gate of Tr2 is connected to the 2nd scanning line Pj. And the drain of 
Tr2 is connected to the pixel electrode which the organic light emitting device 12811 has. The 
organic light emitting device 12811 has the organic luminous layer prepared between the pixel 
electrode, the counterelectrode, and a pixel electrode and a counterelectrode. The fixed 
electrical potential difference is given according to the power source with which the 
counterelectrode of the organic light emitting device 1281 1 was prepared in the exterior of a 
luminescence panel. 

[0374] In addition, either the n channel mold TFT or the p channel mold TFT is OK as Tr3 and 
Tr4. However, the polarity of Tr3 and Tr4 is the same. Moreover, either the n channel mold 
TFT or the p channel mold TFT is OK as Tr1. Either the n channel mold TFT or the p channel 
mold TFT is OK as Tr2. One side is an anode plate and another side of the pixel electrode and 
counterelectrode of a light emitting device is cathode. When Tr2 is the p channel mold TFT, it 
is desirable to use cathode as a counterelectrode, using an anode plate as a pixel electrode. 
On the contrary, when Tr2 is the n channel mold TFT, it is desirable to use an anode plate as a 
counterelectrode, using cathode as a pixel electrode. 

[0375] Retention volume 12812 is formed between the gate of Tr1, and the source. Although it 
is prepared in order to maintain more certainly the gate of Tr1, and the electrical potential 
difference (VGS) between the sources, it is not necessary to necessarily form retention volume 
12812. 

[0376] In the current source in which a signal-line drive circuit has the current supplied to a 
signal line Si, it is controlled by the pixel shown in drawing 37 . 

[0377] By applying the above circuitry, the constant current drive which is going to pass a fixed 
current to an organic light emitting device, and is going to keep brightness constant to it is 
attained. Although the organic light emitting device which has the mixing zone indicated by this 
invention has a long life compared with the conventional organic light emitting device, since 
reinforcement can be further attained by carrying out the above constant current drives, it is 
effective. 
[0378] 

[Effect of the Invention] As mentioned above, in the interface of the organic compound layer 
which has a laminated structure by this invention, the energy barrier between the organic 
layers in an interface can be eased by forming the mixolimnion which consists of an organic 
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compound which forms each organic compound layer. Since the impregnation nature of the 
carrier between organic layers can be raised by this, it becomes possible to form the organic 
long light emitting device of reduction of driver voltage, or a component life. By furthermore 
carrying out this invention, power consumption can obtain the luminescence equipment which 
excelled [ tops / few ] also in the life. Furthermore, the electric appliance which merit-maintains 
at a top with little [ it is bright and ] power consumption, and is carried out by using such 
luminescence equipment for the light source or a display can be obtained. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing explaining the mixolimnion in this invention. 
[Drawing 2] Drawing explaining the concentration gradient in a mixolimnion. 
[Drawing 3] Drawing explaining production of a mixolimnion. 

[Drawing 4] Drawing explaining the component configuration in the organic light emitting 
device of this invention. 

[Drawing 5] Drawing explaining the component configuration in the organic light emitting 
device of this invention. 

[Drawing 6] Drawing explaining the component configuration in the organic light emitting 
device of this invention. 

[Drawing 7] Drawing explaining a production stroke. 
[Drawing 8] Drawing explaining a production stroke. 
[Drawing 9] Drawing explaining a production stroke. 

[Drawing 10] Drawing explaining the closure structure of luminescence equipment. 
[Drawing 11] The sectional view explaining luminescence equipment. 
[Drawing 12] Drawing showing an example of an electric appliance. 
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[Drawing 13] Drawing showing the conventional organic light emitting device. 

[Drawing 14] Drawing showing the condition of an organic interface. 

[Drawing 15] Drawing showing vacuum evaporationo equipment. 

[Drawing 16] Drawing showing formation of an impurity layer. 

[Drawing 17] Drawing showing the structure of an organic light emitting device. 

[Drawing 18] Drawing showing a concentration profile. 

[Drawing 19] Drawing showing a concentration profile. 

[Drawing 20] Drawing showing the condition of a mixing zone. 

[Drawing 21] Drawing showing the structure of an organic light emitting device. 

[Drawing 22] Drawing showing the structure of an organic light emitting device. 

[Drawing 23] Drawing showing vacuum evaporationo equipment. 

[Drawing 24] Drawing showing the cross-section structure of luminescence equipment. 

[Drawing 25] Drawing showing the cross-section structure of luminescence equipment. 

[Drawing 26] Drawing showing the cross-section structure of luminescence equipment. 

[Drawing 27] Drawing showing the top-face structure and cross-section structure of 

luminescence equipment. 

[Drawing 28] Drawing showing the top-face structure and cross-section structure of 
luminescence equipment. 

[Drawing 29] Drawing showing the top-face structure and cross-section structure of 
luminescence equipment. 

[Drawing 30] Drawing showing the outline of the luminescence equipment using a color filter. 
[Drawing 31] Drawing showing the outline of the luminescence equipment using a color 
conversion layer. 

[Drawing 32] Drawing showing the configuration of luminescence equipment. 
[Drawing 33] Drawing showing the configuration of luminescence equipment. 
[Drawing 34] Drawing showing the configuration of luminescence equipment. 
[Drawing 35] Drawing showing the example of an electric appliance. 
[Drawing 36] Drawing showing the example of an electric appliance. 
[Drawing 37] Drawing explaining the circuitry of luminescence equipment. 
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DRAWINGS 



[Drawing 1] 



[Drawing 37] 
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[Drawing 2] 
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[Drawing 4] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 10] 
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[Drawing 13] 




[Drawing 15] 
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[Drawing 20] 
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[Drawing 22] 




[Drawing 23] 
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[Drawing 29] 
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[Drawing 26] 
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[Drawing 31] 
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[Drawing 33] 
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[Drawing 34] 
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[Drawing 35] 
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mm\zm< 


(54) mwwzm 









(57) [g»J 

im&ffl mwtmm < 1 > 102 £**tfb$tt 

Ji ( 2 ) 10 3 iCDINSK^tettll ( 1 ) 1 0 2 £ 

i*i5-rs*m&tf^t£*jB ( 2 ) 103 *«jsws 
6 a sm^i 1 0 5 mm* c ± k * 9 . *r« 
it&mm ( 1 ) 102 twmt&m (2 > 1 0 3 <t© 
mem 15 5 x*^-p« tasrr * c t #r * s. 




mmmi] mmt^m^hum-omt, mm- 
om zmmt s mm t imtez^mtsmft h u sw- 
orn i . *>pu < t ^ts^mmmtt^tzmm 

mmttsmmm.. 

mm2 ] mm i Ktmmmwmas^x, mm 
m-mzmmtzmmtsmomtt. mm mm 10 
frz>mm% 2 (omcoxfticftfr xwj>? s c t mm 

[«*a4] mm&3\mm<Dw%m&mK.*s^x. m 20 
aa*-©* mm- * mmt&mommtt . Miami© 
m& zmmm 2 omo^ (cisj#> ixmp? zctzm 

mjEiiftAmtmrnmimmm t ©hk. iutBiE?LaA 
r -s wiMttm ©w***tf ««*#r s c <t warn. 

C»^®6] M^BKRttOineM^^T. MiB 30 
JE?LaAJB*«Ji!tr5W«Mfc^CDaiatt. f«lfiIE?ia 

T**l*Mfc£». ©W#*#iffi£JB*Rtffcc&*# 
&AB2» 6iinEiE7Llft3SW©*I^Ki^*>o TiH^T £ c 

e«m^t«riB*mjfW£©isifc. m^m^mx 



#^2 00 2-3 24 68 0 
2 

ia«-?aA®%«^-rswi8ffc^©iss«, mibh^ 
aA@^e>iifBm^3iii©*^(cioj3&^T^i>-rs c 

mmi 1 1 mm?2>n*&A®t. n+mmm 

im& 1 2 3 ffi&g 1 1 KtBlg©MfB^jgfcte^ 
IBm^ftAH*> 6«fE«iF«iaMI©*lftl«:|fij* r> XWP 

iwm\ 33 mmt, mmmmt. *^tsmwm 
ymttmrsmmmcis^x, mg&tmtimE. 
?i*aai4©iBiK v mimm^mm-^mmt-m, 

[»*B 1 4 3 1 3 fCfBttOtWBttttKto^T. 

Mffi^Ja^JiWSWWb^ftOMWB. MBA** 

ymttttzmmmscte^x. mmsmmmiE 

[»*3B l 6 3 mm 1 5 (c83tt©INSB^i|(c48^ 

x, mm^mmmmmt^m<D\m.u. pib^ 
^g^6MiBjE?LM^ii©^(fi](c[nj^ o xmn>r h c t 

mm 1 73 mtmt, n^mmmt. z^ismm^ 
mjrzm?zmtmmictoi>x, mtmtmtwmn 

ists mm m mm t -r&3&&m. 

1 8 3 Ht$3 1 7 KiB«©IWB«i«K*l,»T. 

«ne»36iB*«fiR-r*^«Mfc^»©aiStt. mib^s 

*IS*«aK*Jl»T. pIB^BiirfBm 

^SiicKfc, MlB^^^^T-sw^b^j, 
[if ^2 0 3 mm. 1 9 fclB|g©mifBM^Jiic*i^ 

mfrbmmnmm®mic\tiifr-?x®'j>irzct 
mm 2 1 3 mmt, mmmt, nmmm 



it&m, ©w#£^£?s&-©$mwu m&m 
m^mz 23 mm2 1 icmmo^yt^c^x. 

mm. 

mm i om^m^^timmmm^mm 
mfr-oxfflpb, Mizm2(om&mic$£hz>mim 

[»*3i2 5 ] 3t«g2 1 nmmmi2 4©nrti*»- 
-r^f&ftna. 

[tt«92 6 3 i»#Jl2 1 755lf#^2 5 ©t,>f ft3&>- 

Kia«©i&«as*{c*ji»r, ffiaa&eais. htm 

i. ATR** Htm J: 0 6iWtti^P«jt&M&fi^ 
^S£©x*;!,**-gj»>l^f4<b, *6ft9. 

«iKis*tm©«wa £&**ai <ba<g£#*tii$i & © 

*t$^l«i*H^^ifca&4©x**¥-£,J: 0 
[ft*Jf 2 7 ] fll^S 1 7iS««3i2 6©^Ttl^-(C 



(3) #13200 2-3 2468 0 

4 

[Dt$£2 8 ] m>m 1 7!;MI»*S2 7©lvrti#»-K 

mmt, MGm»m»6%6ft3m&. ana*?* 

swrsaftgaicfcivt. irsEW»it^)St«. 

MfBI»> 6IWBB*^©#|S|K: W b XMk, BUlBIE?L 

inms 1 3 nsiii@i©ra{c. m.mmum, m 

«t 0*BtiSB^7feM^©M**^^^-©^$i^i . mflB 
ISfttm* 6 BulB^fft^^fej:^ 
IWBIfi*tm©Pr&**t*»=:©S^«« t . mrSB^^ 

T«a»m. *«fcvimm**«fW«Mb^««4. at 
40 aAM^i, zmmcmmzmm^ mtzmsm. 

***tf»-©s^«*i . mgrnmiphtz zrnt 



(4) 

5 

ib* * \ mvmiizmw-om&m® t . mm* * 

^vmim bxm^ wns£immm*bix sea. 
mzmt. m^Emimm^^mmt^ rtm© 

n^mm^htthmfmsmmt. -ttmmtitcm 20 

wmmt. mm3mwm*mimi** urn© 

mmmmztiic&mMt, mrnxmrnm^j: 30 
o^*^htm©Pi**dtJ»r©fi^s«i, iris 

[SIHBB3 6J »&£|Eftff&©IBKc, EJUftSSm, tt 

^htm**t»««fb^!»«it 4 mmmtm-rziEii 

mmiEnmmttnfrhuzttimmMmt, mmm 40 
immm^^mm^ htm©w#*#«ii-©» 

fi3Bfi$£> IWM^H^ttfeJcOW*^ Htm® 

[M*«3 7 3 it$33 0 , 3**53 2 . 1**13 4. 
£fcttl»*«3 6©^Tft^«KiB«©#&^gK:ia 

mimbxit&ct&mttznmm. 50 



WNW2 00 2-3 24 6 8 0 
6 

mms3 8 ] n^B3 licmmmms^x. m 

[M$33 9 ] imm 7 fc«*©#6#§8l*t,>T. ft 

#m£-r*i^g 0 

[»«3B4 0 ] if*JS3 1 , MimZ 2 . g||$53 5 , 

ttcmxm 6 ©i»r ti*-3Hcia«©iaeBsitK:*» 

iriB^-f^^Stt, 7**/ y$fc«7aR*£trtb£*n?* 
*c £*#*£■*-*»#§«■. 

[|f*3S4 2 3 1**52 9ftMf#*Ji4 1 ©C»f ti*- 

s{ciBig©^^gfcfec^r. mrnvmafrit. = 
gg. 

[11*114 3 3 3t#E2 9 7^1**54 2 ©1^-f hfr- 
«{Cg^©36J6SgK::fe<,>T> iifB^-©^^^, * 

[ »$g 4 4 3 2 9 7^Mlf *S 4 3 ©^fn^- 

[000 1 3 

jfj tar) £. natfi^. 
t^Mfca^^^ ^ b < ttn*^^ * 

)l> A ((FPC: flexible printed ci rcui t) L < «TAB (Ta 
pe Automated Bonding) f'—'f'b b < itXCP (Tape Carr 
ier Package) #JR9 #6* Sftfc-fcJ* »-->!/, TABt—T' 

S/c«W^^^-f ^COXJ (Chip On Glass) ^iC cfc 0 

ic (isiiaB) 
gg(c^t?fe©i-rs„ 

[0002] 

*)»#ra#pe*a. *©«*«»»»*. «srafcw^ 
aA s n/cm-? *5ct v umb^ 6-aA3 tiitjEjufitmt 



mm t l x -nmmmm t =mmmmtfi*jm 

4-f-&»&fc^tfC4 4TS. 

[ 0 0 0 4 ] C©<fc 5 MS, 

w-r s aiBes!©**?* £*©«*** -f x ^ 

[ 0 0 0 5 ] *fc. M^«100~ 200n«OW^I:^ 

«e*«,»r. **VT*&Xbxfrhnm£icm2>z~c 

-H- -/f*gflrc* * + y r ©ms^* hmttxo 

LfcA^t, *»Ki6saua#«iit>c4fe«Ffi©- 

[ o o o 6 ] s &k. mmmwz* + y tsam© 
#W&**fr**fc». a*«ET©sgtii**»JiSlr* 20 

fc. ^awt^»»K*f -r & * * y rwjmzfr s < r 

fltiS) *^EATSCi(Cj;or, 5.5VTl00cd/m 2 ©+^ 

ft«»Wtli!t3nfc4l»9«&*«** CfcKl :c. w. 
Tang and S. A. VanSlyke, "Organic electroluminesce 
nt diodes", Applied Physics Letters, vol. 51, No.l 
2, 913-915 (1987)) „ 

[0007] c 9i>ofc»am • mm^m • m$ti& 30 

. 1t^3§A©^iIWc^63^4 L/ 

[0008] XMuas^xmtiftmm 
m+owmx&zw, ++';raAiwtt*^3 

g: Afl£&«l*KKm>. *^©aAtt*Hf«&n»4. 

C © c 4 fc J: «p . WtRf fc£*H KAS©+ + y 7 £&A 40 

f£C 4 £nfl}84L,-C (,>■&„ 

[0 00 9] S&K*|«ffc£»JB4t/C. ^7 5>ft£ 
(J^T> r A lq 3 j 4fBf) *6ft*«iF 

mm? zcticj:*), + i . y r©Bti^*ft*ftfflHft 

4. 

[0010] 0|*.tf. Alq^©***rrS*WBIBI8 
*©«tem Al< t #**IWStt'C*3fc«>. 50 



#^2 00 2-3 246 8 0 
8 

&A§*ifc®?-©« 4 ^ 4{iE?L4fflS^-&T(c|lffi(c 

Ji©*f««*« : f*«i*«fc<«*s*5 a&mmxmm 
mm* mm («t. rA4#-5-tmj 4ia-r> 

[00 11] Lfru S3Kl©J:9a:J/>yA^^a* 

uiEimmm t m-mmtmm t ®mx zfu »> ? 3 
■c. * * y 7©ims^*%*j: < vmmmM-vn 

t>ti. S»*©J:t»»*KS*©T**. 
[0 0 12] e©«fc5JM s +y7©:/n»*>i'tttB© 
®E£:£l£Jt 3 -tt £ 4 . ft'J 7©«*S£«tt*lWfflrr -5 
C4feaJ«g4*4„ *©W4t/t. sEll*1Vvi>T-% 
(IE?Lffi±@) *iE7U«aSIB4*^ftSS»4©IBIK: 
»ATSC4K:J:«J. iE?L%iE?L»i^Jlrt{cffli;c», 
iE?UftiSJi©#4l&3fc ;* # 6 C 4 L fc*&#* 
5, (:£iR2 : Yasunori KIJIM, Nobutoshi ASAI and 
Shin-ichiro TAMURA, "ABlue Organic Light Emitting 
Diode", Japanese Journal of Applied Physics, Vol. 
38 , 5274-5277(1999)) „ &*5, V^Stltc <£ 5 

!Sc*m*>6«c*iE?iaifcJitt. «*«J:D «>Al»lftBx 

[ 0 0 1 3 3 ]fcKl KfettSWttlMKR^ tt. IE 
?L©^«iE?L^Jl^fl\ « : f©lftS6*i«fcCf|fi*tt 

e&mc J: «3 . * + y 7lijitttt2 l < 4 
#or^«iy»^©iBiB8»«>i^±-rsfc»"t?*4. 

[0014] *©ft«Wft*ffi«. 6^© K-f>^t? 
*5 (^3 : C. W. Tang, S. A.VanSlyke, and C. H. 

Chen, "Electroluminescence of doped organic thin 
films", Journal of Applied Physics, vol. 65, No. 9, 

3610-3616 (1989)) . tftfr^. 01 3 (a)&C7K"3"J: *) 

cc\ iB\mm 1101 temmmm 1102(1% 
m^mmmi 1 0 2(cfe^i 1 0 3*f-7t*c4k: 

J:0. 1 0 3©^fe4f#Sfe©r*S„ feSl 

1 0 3B. jEiimmm 1101 ijoc K-7--r*»^fe# 

[0 0 15] cniC^O. HI 3(b)(Cw1-<fc5{C % IE 

(=«««) ©^a^*s (^4 : chihay 

a ADACHI, Shizuo TOKITO, Tetsuo TSUTSUI and Shogo 
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SAJTO, "Electroluminescence in Organic Films with 
Three-Layered Structure", Japanese Journal of Appl 
ied Physics, Vol. 27, No. 2, L269-L271(1988)) „ C 

©^&©t§^ jHLtft&H 1101 Hfi^mM 1 1 o a 
kje?l**. m+mmm 1 1 o zfrhmm 1 1 o 4«c* 

W ^ft^ft&A$ftSto?>, mm I 1 0 4fc*t,» 
T 4 s r U 7©S*S&JWec 0 , 1 1 0 4 £ bxm 

[ooi6] zK^tcmmsmvffl&b otb, «mb 
^nt-r scifcj:-? r-«©*rf»mK:8 * tmm 

ft £*) £l^cf$7ttt£ ! tfg#& < ft o , JHWtKJK: 

o -3*0. «*f$ttot»^tm. *+y7*wi&tt#« 

[0 0 17] C ft 6 ©«£*&. 
fc8tJWH6©ttj&: (*+ UT^o 9 + >^»ftft&l»tt 

So 

[0 0 18] 

[$MB#]BfcUJ:$£-ra»H» bfrbft&Z, &±V 
infect 5 ftfllJW»JBliaa!»ftlIB©S^'r***:». 

*©i?isk: B*r x * A^-waws c s c £ k ft * . 

7©gHfrttj»W r 6ft*fctf>. kTBCj^-S^ftllo© 
[0019] S-f-o« > |Dtt«BE©36ft«fi«^lSl 

ftTfcO . rtV-flim (3M£ : [lm/Vfl) r© h 9 

* uctch. -wmmmfrhom&RMibx* 

ttJ v Vol. 11. No. a, P.8 (2000) ) . 

[0020] a*. xiKB-ca^fenr^sfta^yv 
-t**-f #-?Hsmr* o , * + y TCDW*s^a*cc 

ot, >W#-9-tm*fflt,>Sft£©#ffir. flUM 

c £ ft < * * y 7©WS6»*3 *.H*«e-e 

[0 02 1 ] Wilttnmb<D&WlC*si,>rte, 

-PtM^Mffl-r a«t s fttm£#Au * * y t©&a 

tt*J»»TWWlBE*iB«-r*^&&J** (*$6 : Ta 
keoWakimoto, Yoshinori Fukuda, Kenichi Naqayama, A 
kiraYokoi, Hitoshi Nakada, and Masani Tsuchida, " 



(6) #P82 0 0 2-3 24 68 0 
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Organic EL Cells Using Alkaline Metal Compoundsas 
Electron Injection Materials", IEEE TRANSACTIONS 0 
N ELECTRON DEVICES, VOL. 44, NO. 8, 1245-1248(199 
7)) . ZMBVtt. WFttAM tbX Li,0*fflt» -&££ 

IB*«B:©ffi^JtlWLTl>S. 
[0 02 2] t,*»Uft#i&. WflttmiRI <W*«I?Uft 

£fBf) ©^+yT^S614fcMUr»L^/c^^©^. 

10 ft#^>hTT*S4#A'5*i*. 

[0 0 2 3] **>P4 r -PWKiHHT4t9 — 

«&***.6ftS. "Tfttofc. + +y7©ttA*Wtf6 
ft, ?i--J^ffl|-r&c:i{cJ:4»a©ffiTr**. 
[0 0 2 4] C©^fclH^{CML-C«»o^9b^a^ 

»nssftT^fto^s, m®£iEjimmmt<Dmic]E?i 

&AJ1 AL . 3 6 (Cdc|g«i-C«ft < ^%©aclBft 

i«r»9«&*«** <*IR7 : S. A. VanSlyke, C. H. Ch 
20 en, and C. W. Tang, "Organic electroluminescentdev 
ices with improved stability", Applied Physics Let 
ters, Vol. 69, No. 15, 2160-2162(1996)) „ Cft«, 

(Dwrnzmmv. mm.<Di&Tzm%.zct&xz2>b^ 

[0025] H_h©c mmmmmm** y 
r ©ms^a**wa> -5 c £ *sr & . n^rmmm 

©ttj^ 6*m©a0?«*JE< S £ t» 5 ^ y 9 h * 

30 y7©*»*tttf, 5K»£EE*»g©{KTtcS^4;Rt3! 
0TC^£**4. 

[0 026]^Ct$iim SE*ffl^6ftTv»-5« 

jiflHi©w^ f y 7^d » * > ^istgft zmmm 
±{csR^-©iWi>*Jst»««ifi*«^*a^r*c £*» 

H!£-rSo 

[oo27]*fc, coji^ftWiwaiaR^ffl^&c 

£icj:0 > Se*J: 0 6fBtt«E^iS< . ftfc^o^© 

ia»3eR«*ffli»r««aa*ff«-r s c i {c j: o 4 ^ 

[002 8] £C5t? > 01 3(a)©J;5ftfe^l 1 0 
3©F-tT>^i(,»5^*tt. Hft©tt»Ttilft)6*w 
^?g*fcffiiSSr^tS[L)fc»^{c©*^*Jiiij 
3ft&«fc5fttm (W:*^-^y F» rftoTfe. W 

so aitiis. 
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[0029] btobftlfiti* feS* F-7'fSfiBMS 

mm (ivft%z®6m&i>$>z>) xm, -mem 
mmm<ommmmxs> * t\,>*>m y v h # 

[003 0] *&, e3ROF-t>yil»5^ffi<Ettg 

^ ft«»yxh4a*. c©j©£, *aF*ro©** 

ttdWHPIHt (HCMO) 4&{g^f«lSI (LUM3) 4©X 10 

rfflj8x*;i"P-u^j 4iBf ) 
J:9#*0<tt, #*F©**3ye»g4y*F©flfc*; 

[ o o 3 1 ] t mmm&ovz v m?z>* 

* h B. #fe© J; 5 &JSSS© pJtl^ «t «3 t> § h (t*£ 
*il43x*;V*--U-<;U4^i-r^^i{), F#f4 

®mmtt%< mzztix < a. ^©-y* htatttz 
h icm o r b. ±eR#*£T»fc b fctmiitt& 20 

[0 0 3 2] fiLbOCiS#A5i, -HI 3(b)©J:5 
H) ©3frW*U>4#;i6ft£. «*IBKffl^4tm 

4 1> 9*»tt* *«>©©. s&r l + y thj* 

[0 03 3] 0*>L&#6. H13(b)©J:5ttir/* 

^t-cmb, H«H©i*^MH©^?aafc&. 

&JRIQ (iE?Uft&ff 110 1 4fg#Ji 1 1 0 4 4 ©pa, 
*j«fc Wt-T-KKSJB 110 2 tmm 110 4 4©fffl) «: 
ins (HT. r^nfflj ita-r) ££DSc4fcfc 

»&4t/c. ±T^^o©KH^#^3*ia. 
[0 0 3 4] T&*>*3 V 01 3(b)©«fc^J&^^-f 

< «m»n«tpraKc«c« 4 y 5 f *#->- 40 
2rc. »*li©li«K««miif*ffOfflLri»«fc». 
^b-©* f y T©«*w»tf en, irwiee**?- 

[0035] zcx-mmvte, WC&m*htiX\,> 
zv?)i^ufflkiicm^mmmmbx*r* y 

7<DWm%M&Z> 4 RUSK. &zf)l^f- a Jftifi©flMg 

4fa-r) t4*isi®4-rSo -entciip. 

<fc0 fe^»«E*sffil>±(C^©^55Jg^#BI^&S 

^^■rsc4^si-r-s„ 50 
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[0036] *fc, c © <t 5 KGwmm^zm^z c 
ttc&*), am**) mmni£&i&< . &*j*>o^© 

IB»^«*ffl<,»r««ftR4f¥«*r S C 4 (C J: 0 . m 
[0 03 7] 

[ii«i*ji?Rr*fc«>©*©3 mwsmmmcj:*)* 
[0038] t-f-iommt lx, mrnwvw? 

*tf3^ba**tttji». 7**7r*tttt©grc* 
i4 Lfc^FW*r»6-r4c 4(Cct D»«3*iTi> 
«ji*»fiS-rsi. ^F©^^x^j&K©jiii3&saw« 

[0039] #{C. frH>V4X1fiX.i! < mteztin* 

m^xmmmm^Bf&btcm^ *©w«niffii(c*»»s 

SS^©SE^tt*3B<ttS4#*6nS. -e©«fc^0*0 

0-©@14 11i, ^*l»^?-1 4 0 2*»6***— 
©JB1 4 1 2*8Wt/a,4 3. C©»^ % JgfiSStiSW 
m^ffi 14 13 (Cfc^r, aEdtt©BC»W« 14 14^ 

[ 0 0 4 0 ] m 1 4 -CwLfci^tt©»t»«i* 14 14 

ffi»^WC©PHF(c<tSC436J^«Sti*. x 
5feKa^*:J:5ftl|[JS©fiT%BlieL/ 
[ 0 0 4 1 ] 6 5-o©«*i or. 8W4IS««0»- 

*i#^.e.nSo ^^©w^^m^B, 

rSBI©ri>i»5*-*/a>*iBtt«fca> 4 fflS, 191 

©3SH^t*ffli>rfwr6. 

[ 0 0 4 2 ] 0 1 5 {C^U/c^B, iE?L^5i)i • ^® 
• m^SUg©^^^f P«Ji%0fi!4TS/cfe©^# 

HK{fc^ (JWTv rrroj 4BEW) ^c4) %WfSSte 

4iAo. t-rm^mmmic^xM^nmn^xm 

So WK|»S^iTD©«t5ttlWb«n?*4Jt^ 4 minm 

■r*fc», 3K*£1 5 0 1 TE?LlijiS*, ^#S1 5 
0 2-1 b0 4Vm» (H15T», j^. ^ #©Z 
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feit,*) mmibosxmj-wtmmmb. 
mmmi 5 oexmmmmz. mm, mmncx 

ft„ 15 11-15 16 &mMMv*>z. 

1 0 0 4 3 ] 6 it j >7 ■< yismmmkwam 

0 1 ~ 1 5 0 5tC*5l>XM^bX^ZClX$>?>. o$ 
0, #)i©#m%£^m>m^L&t,^5&3iSg 

[0044] <bC6-C> ^#^g©rtgp«ii^i o- 4 ~ 

1 O-'^^ggficME^ftTUftfc©©, ffifKS© 
mftl&fr ($^?>*&£) tt^ftUT^ft,, ZbX. C 

ommMg&om^ zhibm®&<D%#mxb, 

bXb£5tMt>hX{,>Z. 

[0045] vidfi^x, mbv&sit&mzm^x 

mic±% U4y $-*)\,WLbX b£5C twwmft 

ox&z>« &mz&m?m<D'(>$-'w. 
®mr.m$mm&bxtm-rmts;£it> mum® 

.fttttft»fcJ:&MM («T, r^K«f»j iffi-r) * 
Mi&bXb£5M!kifi$>?>. 

[0046] zom&mzm 1 6 tc^-r. 016a. 0 

-©WfStti^j 16 0 1 *>6&ft»-©Jl l 6 1 1 i. 
*Zl©W«Mk^Wl 6 0 2*6^*mroJB 1 6 1 2 £ 
£ftlfrr&|RfC. *©»IHIfca«©*«» 1 6 0 3 (* 

^wmftz) ipht^wmmi 6 1 3«3<it^ 
[0047] c®£5icLxmm cr«c*>ftw«w 

VTomwszm-f&tcib, pmm®ni£z±m2nx 

fiSfiE-rS £ . -e Cfctt* f - J?36U»(W* c iic&Sfc 

[ 0 0 4 8 ] C©ct 5 U friBfl««ffi^ 

Tft^ffi£ LT, 1 fcjRT «fc 9 

*Lfc. tftfcft. Hl©£9fc*tR&HR?©IMl 

0 1 mm 1 0 4®N{c#&tt&»ji ( 1 ) 1 0 2*j<fc 
zmmtsmm (2) 1 0 3t>m®2tizm^ «e*© 
wmtmmm&rzmmmm <hi ca)> t»&<. 

#ttftg»JI ( 1 ) 10 2 &*«Kte<iMi ( 2 ) 10 3 

£©ihk. %®it£Vi® ( 1 ) 102 &tttirr*tm* 
.fcofisiflMfc^wji ( 2 > 103 *«^**m©w»* 

6fcftiI£Ji 1 0 5 *JlWft#j§ (0 1 (B)) r* 

&o &fc, ccn^s^jBKti. ^mit^m (i) 
1 0 2Wt^li ( 2 ) 103 i©»iB*JiJ8ilrrtt 
< £ *>> wm^n (Dio 2*nmmn*3£ 
umwt&m < 2 > 103 «itOTstm©i9£#s& 



C8) «W2 00 2-3 2468 0 

14 

c 0 0 4 9 ] c©j: 5 a*pr*fttf . fttca^fese* 

C£#5T?#ft„ 

[ 0 0 5 0 ] * -J*. Wf^BB©*^? * a^HSftOll 
^(COl^T, H2 0*ffll»T«lH-r«. H2 0«. /Jn3 
l^^F-l 8 0 ljfr>6&ft&$l 8 1 l£ v Att^l 
10 8 0 2fe6ft&ffifff 1 8 1 2 £. /J\§ 18 0 1*? 

8 0 2©S^^^t??l^M^l 8 1 3 
i. 3&>&aSWaMb^»*©WfffiT?*« 0 02O#»6HJJ 
6*»«cJ:5«:. HI 4r#ft0ri»fcJ:5tt««lsiiiii. 
4 1 3«#&ttf . Bdtt©H,*tttl 4 1 4fc#gtU 

[ 0 0 5 1 ] £fc. ?^JB©^Ji!&©jBfcT*S#, C 
ft«#*Wtfc-C&ft 0 017(DJ:Vj:Wi^^ 

m&ms. mm±KiEMmmzmb> m*** 
zhmzx%mmmm<DBxMM-?z>ctxm 
20 -om&mz&f&b* m-omsmmmmmmi 
mmtfm<Dmmz±&z> c tx^mm^zmm-r 
ft« «Ti3i*{cur. m&mmmimb#t>&* 
x, mmm*jmti>ctii < t&mnzmmbx^ 
btcifi^x, miho^tmmm.^ 
m^xMwmmi-z<mthnK^.bh. <ty*-* 

£C £#&U©-C&£ 0 

[0 05 2] btc&^X, HlCB)K^3ti*J:5«t« 

k«. 01 (a> omm.mz>3.*)i¥-rtym\z 

Ml (C) K^-T£*i0r*43&J. 01 (B) (C^cfct 
«. x*;l/=F~M-> F0». 01 (D) ©^^(c^cS. 

<fc CWWtt ffiT©»±*^tt i ft ft . 
40 [0 053] £Lk©C *»«rtt. mmtis® 

*»6ft*i&-©*£, WIB»-©JI*fllldi-r*«W£tt 
S%ftWm{t^»e»^Cft®-©Ji£ 1 *^>3ft<£«>^ 

JBii9IS»-©Ji£©IIIHc, lfflB»-©Jl%flWi-rSW 
SHt^a. teicmiH^rcg^^-rftwmfk^J^ 
©W#*£fc8£»*»WfcC 

[0054] ira^fcSi-©)!** <fcowr©jH©a* 

50 t» (Fd^«AiB©M^) . 




[0056] *fc. m&&t>nctD&mbxmxt?> 
m crabs, ^momftmimmmxtzm 

MM©!^**;^-}^ iE?Lf&j§Jl©Iij|a:c* 

#*4k26:7£)I4LTWe£Sfc^ M^©^"fI*ijA 

-4tt. ^{CteWS^MrS^mil (HOMO : hi 
qht occupied molecular orbital) 4 ^{g£#-?!|J|jl 
(LUMO : lowest unoccupied molecularorbital) 4 

[0 05 7] ZMWtbite, mm*. **rtt** 
4. M#ft<fc9 fcflfi@x*A^-#ffit>J6#tm 

-a*. iE7U«K^©illiex*;l/4 f --*j«fcc;*-T(ftaS)l© 

*. COCiKJ:*). F-<*>h©0»B?©«IMf 

to o 5 8 ] *fc. a±t?as^fc«»HK*rt»r. n£ 
wsiiftWKis^rscitt, rowwise 

[0 05 9] *»9P&tt. ^A^Pflttfc 

fcttsw&#BB*»rs 4pii$k. %**>-omg?Hi 
ttd:i9«ia 1 7 (c^-r. ft*. ccr«ss i i o i ± 

KPMI1 7 0 2*RWr**#, HtBl 7 0 4©**» 
«±KRWSjK©«Bi%ioTfeJ:t». 
[ 0 0 6 0 ] B 1 7 ©JfrpCB, iETLHiSltm. fS^tt 
$k fe«CCf*^||«ltm**t?W«ffc^»* 1 7 0 3 K 

*»o»t. je?li& asm* 6 & £ jEjmmn® i 7 o 5 , 

7 0 6, ft*$t£fc»6 
is2tlftm-<DM&®Ml 7 0 8 4, Hi^£tff4*J<fc 

j^B3etm*sa^snfc»n©s^H«i i o 9 4, % 
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[006 1 ] 01 7©S*fCfctt6 > *W#fa©j6K:/ 
a 7 r *©W*B 1 8fcJ:t>'0 1 9 ic^r. »-©» 

£®m 1708 K*iwsjE?ij(ft38tmiis*tmi©a 

ItRtfcMc : z^V-mvtb *) . *£!©»£«« 1 7 0 9 K 
*JW Stt?«ti£ttf4 4 ^3K^|4 4 ©«ji!Etb*iy : * -e- 
hi 8©j:5Jc&&. *fc. 0-©M 

1 7 0 8 *>»-©«£«« 1 7 0 9 CCMHftlBtf 
ffiasti-TOftttett. 01 9©J:9K:&*. 
[0 06 2] HI 7©3R?fe±abfcJ:9K v WMWffi 
10 C 4 sP&dfc&if + 'J T©^«l*SjH?f 

3 6«c. «£3|5©^;U's^iaflKii|aitt{ctt 

[0 0 8 3 3 *^ fi£*©^f-n«s mrnwt) 

tt$JHfffl©3£&£g^ (hetero-junction) r&5©&C 

#u xmiommmwm&ms (mixed-iunctio 

[0 0 6 4] L^^t$ii«t?}t B§@4lt@4©ra 
?lf^f $ 4 . iff BiETUftatmte J: CfiWB«*tm© 

w**stfir-©ji^«wi. msmtmwhts.^ 

KM® t . Mia^M3iMf4te J: t>miBI%^WI4©H* 

*mmm® t . tf&K s ftfcans-c* s c 4 *#^4 -r 

■5. 

30 [0 06 5] 02 1 (a)©J:9fc. Mftl 7 02 
4W«Kb^»ll 1 7 0 3 4©fflfc, iE?L©aAtt*K& 

SEAfiWSl 7 1 0*JfAl/c*>J:lf». &Sl>»02 1 
0))©J:5«: 4 ^©1 7 0 4 4^Kb^JR 1 7 0 3 4 

©rajc. *^©aAtt*fls«>4tm («t. r«^ax 

M*4J 4SBT) fr*fc**raA««l 7 1 1<&#A0 
rfc«fc^. $e»{c, JE?LaAM^4«^aA^©H^ 

[0066] c:©^^, JE?LaA1?t^*fc»«-?aAM 
40 ««*»6W«Mb^«iJ[|'s©++yraA»s*/h 

©»«*aw*»st*6 4 «aAtm<fcWfBMfc^»K4 

%^s^©^fe^4 u-c, hmucsmm* f 
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1 1 oo 3(c*ji>t, jEimmttm^KZjEjimmm 
m 1 1 o o 5 , vttmmmu 11012 »p 
ztitcmtmmi ioo6, n?mmttm>bftzn? 
mmmmi ioo7«^n, 3 etc *m<omt. 

-orn-^mm 1 1 0 0 8 4. n?mmmite£v*z h 
umm^ntcmr.(om^mm 1 0 0 9 4. 

[0 06 8 ] C © <fc 5 ftgl^Tii. 0 1 3 (a)ri8Hjj L, 10 
tc£ 110 12* h*-:/f SS©ffH« 

^rfmKPLTii, m 1 3 (a)©$ii{trt^T*t& 

S7tiWc|%3Bli$l 1 oodcomzzmztt, MBit 
m$m\ 1 0 1 24 H-7--rscir*€)fiEK5 

[0 0 6 9] H2 2©#Hc*fU H«l 10 20 

0 2 4#flMb&«M 1 1 0 0 3 4©|BKc. jE?U£Atm 
*6&SjE?U£AflH81 1 0 1 0 4W ALT * 
*WS. It® 1 1 0 0 4 tffltot&mm 1 1 0 0 3 4© 

raft. n*&\imif>e>it&m*wjBmi 1011% 

A««l 10 10 4«m*JR« 110 11 (DMIiZB 

[0070] ut-cft^htc^wmm^cttbz, 
iEmkw&im&*&> fttcMvmmmtmm 30 

aKfc£»fcji*U &att£ft±;*1* 
■&3M&&«S*.&*i&. *fc. J$K&©K£#>6. iS5£*£ 

t>. ;W*||4 0rtt» 3$*&£©;Ma$ , > 

^3t£^tMb£«*#g u>, 
[0 0 7 1 ]**:. «±r^e,nfc^i%^^{cssf 

OT, «*&A«W*Kt*S»£. ^(tnM©i£fi14# 

*4*JHr»*e&jW*u». -e©0«4OT. 

»©^«Wfc^»«:*ru. JU^XttlfcfctRfnL. *SStt£ 40 

[0 07 2] 4 C*"Ci!W, £&»£©!££> 6. 
Q»jgKlK^ 63lfiK]K(CR2 RSCCtttB $ ft & x * 
- (&T. rHMiMax j itsir) 

SBftrta^aajiaR^. *©*t>3&3fe3»*«9>*.K:& 

S3tTCt>S (SM8 : D. F. O'Brien, M. A. Baldo, 
M. E. Thompson and S. R. Forrest, "Improved energy 
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ed Physics Letters, vol. 74, No. 3, 442-444 (199 
9)) (%M9 : Tetsuo TSUTSUI, Utoon-Jae YANG.Masayu 
ki YAHIRO, Kervji NAKAMURA, Teruichi WATANABE, Tais 
hi TSUJI, Yoshinori FUKUCA, Takeo VWKIM0TO and Sat 
oshi MIYAGUCHI, "High Quantum Efficiency in Organi 
c Light-Emitting Devices with Iridi urn-Complex as a 
TripletEmissive Center", Japanese Journal of Appl 
ied Physics, Vol. 38, L1502-L1504 (1999)) „ 

[0073] £KR8 v\*&&*tp>t&mt?z&mm# 

mzz^mm* (wr. r^nmmm*) 4ie 
■r) «. o mmmmt • w&m**mfcjrz 

C4#T££ 0 

[0 07 4] bfrbtsitfh. :fcK9©#&Wc«fc*4. 
3fflMtK« SOOcd/m* tCR£ Ufc»^»S©¥SSBttl7 

mttntcmzm*** htm. 

5 C 4#^^©&i>JIH4#*6ft6 0 

[ o o 7 5 ] -ecr, ^@ra(cM^®4^A-rs4^ 
0*^©stt4H«^^^K®ffl-r 5 <; 4 K«fc 
o . =»ib@k«*» 6©is*k: cfc ?>rnmmmt • m& 

[0 07 6] HMf©#«)jta^ JMfcB*J- 

*JU^-KJl/4Wbtl>ti«J:tO 4|q|4ai©SAf%# 
fc-«»*3W!«W4ft*. S J f#^6#^.5 4. 

[ 0 0 7 7 ] *fc. JH±ra^yfcJ: 5 fe*^^©WISI6 

mwmm § n-c t> « »-©is^««*5 <* cj®-©s 
^ni©^-rn*«. s 1 9 itCjjktj: s Kwmmm 
fiSsnri>r«>j:i>. e©<fc5&*&. »%{R«©Pf« 

[0078] 

[»w©n«©»*3 ^^©wwiyiaR^sfwrs 

[0079] acabtc. as2 0 0±K^A 9 an;>^ 
ffi*fc»i!MlffiKJ: »)IMj2 0 1 *J&dSU Hffi2 0 1 

±scnmtmm (1)202 4^ra„ %® 
<t$®m ( 1 ) 202 (cj*. mmt&wt 1 *Mi44 ur 

[0080] ^{c. mm 205 mmz>. s 
2 0 5 fc«. w^ib^^jii ( 1 ) 202 £0j&r 5 

(2) 203 «fl»»-Stm (WiHb^? 2 ) 4 4M*4 
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M^?mMmtc**)mfr&. ft*. 
mmmtt*. mmcmwzimb. aanmvn 

[oo8i] ft*s. mmmz£ vmmmmt&to* 

^Wk^wWtawrrscifcT**. 02 (b) k 

B. S^JR2 0 5fc£Sft3W*Wfc£!»l 4*ttfb£<M 

[0 08 2] 02 (B)7B. H£JBfcfct»T. M£H 
*»^*fl«©Wm£4to*£*fta*£ (ttK: io 

%) 4. jB^Jii-entcssoTjigjiSsns^rtWfc^ftJi 

40BKONfftii?*-. ftfc. 02 (B) TB. 

2 0 5K£*tlSWSHb£*©»a <%) £ffiM(Cm 

JB ( 1 ) 2 0 2 , W8tfb£«MI ( 2 ) 2 0 3 £©5BIt£ 
St. 

[0 08 3] 02 (B) {C^-rM£g2 0 5(C 

fct>t, ftfttfb£#M (1 ) 2 0 2ZBi&?Z>Gmt£ 

»i m&®20 5 iw^b^ji ( i ) 2 0 2 4© 
JMtfjftfcfcor, a«i 0 0 9<©iiflt4i5»r^a 20 

wwb^n ( 1 ) 202 tomMtrntiztcoti 
r. *©aiffitt»ii>o. mmt^mm (2) 2034© 

Mb^JJl (2) 2 0 3*^8*SWafb£*2B. ^ 

©$-c& o , #wt&WR (1)20 2t<ommimn 
Sfconr, -e©?ggB»u ««Hb£ftJB (2)2 
0 3 i©istis#iS{c*j»,*rtt, aai 0 o%©?as££ 

[0084] jw±©£ usm 2 0 5 zumtm 
m>imtcmizm-t~cmmr2>c <bfcj:o, w$uira 30 

£#<>«ft6©T. ++»JT©«W!tt©|fil±KSft«W 

[0 08 5] fi£*2 0 5©_Lfc. WWb£^H (2) 
2 0 35&«$nS 0 Wttfb^RJB ( 2 ) 2 0 3 ftftft 
f5*mtLT».- *r*Wb£»2*ffll,\ *£T«» 

[0 08 6] JBLBc J: 0 . £tt{b£«*>&&*fltMfNfi 

♦ T^TSCifCiO, IMI^3t5. 40 

[ 0 0 8 7 ] c cr, mm^mm (wwfb^ftji 

(1 ) 2 0 2. W^b^JJl ( 2 ) 2 03) *«fcC«B^ 

ftte. H3fc*rtrVCtt, 0 2ilUD*)©(cMbT 
t*ftil©»#*ffll»rttiHf S. 
[0 08 8] 03 (A) iCfc^T. «&2 0 OJhiCH^ 

2 0 1 &Bf8,2tixm> mm2 0 1 ±{cw^b^j 1 
*ffl^t*«Wb^*Ji (1)20 2*s^stirc^„ 

ftfc. *r*Hb£*Ji ( 1 ) 2 0 2B. 03 (D) (CST 
^ftJ&M^tfc^T. ^#^(cJ:«3^3ns 0 ft so 
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te, Jtfl£g3 1 Ofcfc^T. $|g;*ftSa$*H£#3 
l l±fc«#. 0£Sfcttigl63ttT. 

[0 08 9] 03 (D) KfeHT. faBMZ 1 0KB. 

««^*r*«Wk^»wiii6ti'ci»4. ftfc. 0 
3 (d) {cfe^-c». imm&2r>mit>tiTi,>z>m£ 

[0 09 0] 03 (D) KfcUT. (a) 3 12 

KB. *flWb^»l (3 16) #«*.6tn:i>* 0 
0. (a) 3 1 2tCRW6<TClf»*i'+9*- 

(a) 3 1 4*m< C4KJ:9. (3 1 

6 ) *i»$i£ ^ttKb^Hui ( i ) 202 mm 

[0 09 1 ] 03 (B) K^r«fc5«:»^J»2 0 

5*«sns s m&mz o 5e. (a) 3 12 
fc4l*.&tm».5*rt9Hb£*i (3 16) 4f5^g 

(b) 3 1 3Km6nn^fift^)2 (3 17) 
4i83liB4l/Oai,»Sfctf> 4 (a) 3 1 2KRW 
6nr(r»*S/*»*- (a) 3 1 44|5$f4g (b) 3 1 
3(CRtt6ftTl,>S^+*£- (b) 3 15*g3&. M 

m\&m\ o i6) tmmc&m o 1 7) sag* 

[ 0 0 9 2 ] ftfc. ±aufc<fc 5 Kfi^»{C*jWSW« 
ft£*W«**»iarr i/«$-(a) 3 

i4*«fccjtf+?df-(b)3i 5©w#^*iw»-r 

SCtJaD. 02 (B) Tm0fc»&Ji©J:5&»« 
40E*o»*C 43&JRl*KftS. 
[0 09 3] ^K. (a) 3 1 2©->+?*- 

(a) 3 1 4?rHD. Wm. (b) 3 1 3©J/+»*- 

(b) 3 1 5£HK C£(CJ:^. #RHb£«2«&ltiR 

£ur. mmtsmm (2) 2 0 3*«s«-rsci3Wt? 

(03 (C) ) . 

[0094] mwmftm+m? mmtsmmit. -e 

«s»©w«Mb^»Ji*flWif * c 4 k <fc 0 j&fifcs nr^ 
ft*?. Gmmtm+omfcis^x. zommmm 

*JSft 5 C 4 2» 6 . W^b^5)l©Wffi^^Ji £0$ 
TSig£. Ji^S^ffM-r &(»HW?4ia±SS4 ft 

s. *cr. ^s©^«^wrsw^^^co 
[0 09 5] cmtoftft n *HiS©^ 1 (cte^r 

«, H4tC^rj:5K|»«4 0 1 4^@4 0 2©WiCW 

«Hb^«W4 0 3*wr*««is*sR : f-{c*ji»"r v mis 

[0 09 6] ^96©»««C*j^-C k WiHbitr^lf 4 0 
3 «^©WtSf b«NJ»Wni 3 ftS«B6**T *. * 
f«9K», HIS4 0 l±{C««*>6©E7L©aAtt%l« 
J*S/c&©E?LaAB4 0 4*«Stl. JHL&AJI4 
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ttlfti3W4 0 5##fiS3fi3. 
[ 0 0 9 7 ] * LT. jETUffigJR 4 0 5 

4 o 6 zBfctmuzm^x&mmmtj: n 
msm (i)4 oiwrnstit. *ifa{co 

W* 4 iEKJfi^fc^fffi-Cff A ««to>. fete, c© 
(1 ) 40 7K«K*JBfem:*r*>Al». 
[ 0 0 9 8 ] C £*C. MSB ( 1 ) 407 *m&ct 
iC£ 0 . JEEItiiB 4 0 5 426^)14 0 6 
WSfcHSTT* C 4#T& iE?l$ti*Jf4 0 5 10 

626#J!4 0 6 ^©IE3l©&A14£iiS&.5 C tUfiVit 

-So 

[0 0 9 9] *l/C. 1^1 ( 1 ) 4 0 7©±Ktt. 16 

^®4 0 6>o«$nSo fete, #mm<DBmi icm? 
mmt&m*. ]E?immm4 o 5R^m^mmm4 o 8 

n»*fc»K 4 a»(Cj*A3*i*:*t>;T*J|8jfc|g*aii 20 
b^t < & -Dtl^*^lltOC fete. 

[0 10 0] 3 6(C^^4 0 6©±(C«, $3ftH4 0 

6 zmi&-?mmtn?mm4 o 8 *jgiaj-r*tm% 
m^x&mmmtc x <o . jggjR < 2 > 409 *j&s-r 

££J8 (2)4 0 QKte^Tfe. jg^JR (1)40 
[0 1 0 1 ] ZLX, m&m (2) 409©±iC. Mff- 30 

mmm 4 0 8 & aatcc «t 0 ^ u m fc»* 

A 7 * ft <c «fc rj ^® 4 0 2 L . fc*B6#J*?-*% 
JfcSttSC 

[0102] «±{C^0/cW^^^tt. ^Jii^ 
$Hb&$JJI4©#iiffi (AttWJUi. 2S3£Jg4IE?L«ftiJI 

©m s^^®iM-fiis©©i?ffl) (cte^r. m 
^*W»&ti*«a**bTl,»S. C©i:5fe«Kg© 
JBfiW" -S C 4 Jc J: 0 . jEAttSM 4 0 3 
* 6 £&#Jl^©IE?L©&Attte J: 0*«i : -|&5i®*> 

jB^©*F-©SEAtt*&< -rs c 4**r* 4 fc*>. i^fc 40 
JBKtew + yr©ws^tt*iis»*c4*4-c**. 
[0103] tmmoBM 2 ) mcmmmm2 m 
mmmm 1 t?^o/t©4»^fe^^#j&*wr-2»^ 

[0104] xmmomm (cfc^ra. 

[0 1 0 5] *Hi5S©ff^2(cte^r. H5Kij*TJ:5 

5 0 1 4 ^® 5 0 2 ©ffiCC!KK©W«ltt&ttffi#' 50 
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flHIStl&*»fb^»»5 0 3*SJR«3tiTl»*. Jlft 
WKtt. Hfi§5 0 1 ±CCH«5 0 1 *^©E?L©aAtt 
^«)§/c&©iE?LaA]i5 0 4*«Sti. iE?LaA 
@5 0 4©±KJ*aEASnfciE?L©lftaHt%i*»Sfc«) 

«cie?li&ssjb5 o smmztiz. 

[ 0 1 0 6 3 * OT. jEAtft&JR 5 0 5 *»T.£tff4 
4fS#Jf 5 0 6 *JgJi!5fStW*ffll»T«aafiSK:«fc t) 
S£J1 ( 1 ) 5 0 71fi&tii$tiZ. fete. £jK*j£K:-3 
l>Ttt. ±BBJCS^fc^ , CfT*.K<fct». fete. C© 
«*. 2t£H (1 ) 5 0 7K««45E*m:-ttT«>St>. 

[0 107] CCt, ®&m (1) 5 0 7*ttWSt£ 
KJ: D. IE?L$friiJ15 0 5 4^H5 0 6 4 ©IS©** 
*4 f -««*JHirr SC4^T#S©-C. JE?(JttSMI5 
0 5 iPhffltM 5 0 6 ^©IE?L©&A14<&ii&£ C 4 # 

-ess. 

[ 0 1 0 8 ] ^UT. ig^Jg ( 1 ) 5 0 7©_Bc«. ft 

ft® 5 o 6 muLStis. fete. *m&mm2 (c^-r 
^b^*»©awH«fiR©«^(c« 4 mmmmz 

***-3WSt>=»S»3t*m ( F-^h) 

[0109]$ ^g5 0 6©±{CttiE?LPI±Ji 
5 0 8 fete. iE^Lffiih® 5 0 8 K. jE?Llt 

jiB 5 0 5 *»6«3eJB 5 0 6 ftfciE?L#IS}feJB 

*aii-r&©*i»af. 36K«*jt5 o 6 ic^>x]En 
tn*ifinm£bx§Lcitm-®m*&. mm 50 e 

[oiio]$ hicinmm 5 0 8 ©±kb. 
±m 5 0 8 ^»5Mi44^iijti5 0 9*jBifrr 

4*m%fflt>T^eR«jSKJ:D. (2)5 10* 

mt*&. m&m (2)5 iom*tfe. jg^v 
( 1 ) 507 tm&Km&*m*mti£&<Dim* 0 

[0 11 1] *or. S^JI (2) 5 10©±K. 
f&^)15 0 9%^ffi{C<fct)^aum 

, ^^fc «t 0 mm 5 0 2 . mnmmirz 

ro^-SC4^Tif5„ 

[0112] «±(c^u^w«i6^^», mats® 

mtcmZft-m (ftltWKB, ^^J15 0 6 4iE?L^ 
19 5 0 5 ©^S. VLV]Em±M 5 0 8 4^^ftii)i 5 

0 9©i?ffi) Kte^r. i^iw^nsiiiMi 
w*. c©<± 5 ttt&D#M%^ra«i&r « c 4 

{C«fc 13 . I?LS&5i® 5 0 5 *>6IS*li's©iE?L©aEAtt 
te<fc O'S^lftji®^ 6 iE?Lliliih»'s©fl^©aAtt*|| 

<t*cims&». »*»{cte»s4 i *yr©s 
c 4 a. 

[0 1 1 3] fete. *Hj6©»*2K^Oyt1«Si*JBIr> 
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[0 114] CHJfe©0S83) $IU6©0j&3-C», II 

£o 10 

[0115] ^aS<D»*3«:*Jl>T«. H@6 0 1 <fc 

mrneo 2<ommmt^mm6 o 3 %wrsw«»* 

[0116] ^8»0»*3K*j(i>T. #ttfc£4M6 

AftSfytH:, Hffi6 0 l±KHHi6 0 1 fr&©IE?L©ft 
Att?:i«&S/c&©iE?LaAii6 0 435«Sn^o 
[0.1 1 73 CCC. *30fc©J$B«e*H»T. IE?lftA 
Jf 6 0 4 £0J&r£tt$<fcIE?U&j2l)i 6 0 5 £»f S 20 
tfnz&M%mc£ *> . fi&A ( 1 ) 6 0 6 *JEfcW 
&gJR ( 1) 6 0 6©±(C«iE?L^i*B6 

0 5*«§tl-5o 

[0 118]**:. M£JI (1) 6 0B*RtfSC4«: 
J: *3, iEfl.aAJB6 0 4iiE?LlftSW8 0 5.4©x*>U 

5 *> 6ft3fcJI 6 0 7 ^©IE?L©&Af£ & £ C i 
#S. C©«f. ig£Jl (1 ) 6 0 6{C», $K£jgH£# 

[0119]-?- L/"C> JElimmZ 0 5©±K»«*fll 30 

6 0 7 jWfcjfcS ft. 3 SKW^IftSW 6 0 8 m&zti 

So 

[0120] cc-c, «7Msw 6 0 8 zmm? mn 
£*mwB 6 0 9 mmzmzzmmmcj: *> , 

figJR (2)6 1 OtjftflW*. ft*J, iS^JI (2)6 

1 o tc*ji»tt. ig^n ( i ) 6 0 6 tmmwmtim 

mt50«U*. S£Jf (2) 6 10 

©±Ktt*mwi6 o g*>gtt3ft&. 

[0121] -e-bT. *m*Ji8 0 9 **#«:<(: 9 » 
j£0fc&. JGHttSfctt*.*?. #a&c A rj |£@6 0 2 * 40 

[0122] SU:K^Lfc*|«»3ie#Bt, SAJI<!:$& 
i£Ji©^ffi (IIWKtt, EESAjlilEftiigjf©^ 

c &«:,»: o, aAsn^+yr© 

*«:J:5j:*;m^-|S|M©ig|ffi(cj:0Pffi*IISe«J«:^ 
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[o 1 2 3 ] $e>&c, 49Hi«»Mrt-s±riM£&« 

^(conrKTKSfi^*. ftfc, ft 
#*ttDHWfc»{«l>&< ifcWttSfcttlWi©-*** 

•rs 0 gams, m&ttzmmimp. mmu 
[0124] *«w*safc-r*tcafc o . tmrji©^ 

[ o 1 2 5 ] 02 3 cm. mmmmommv&z 

WMWik LX—~o<DK%3§ 1 1 1 10 4KBU * 

«*tm. tt«©*jatm&£\ «««MB©ii&*tm 
*n*nirsaa^©i!^K:s!i^KJi5ctt3ti"ct,> 

s. 

[ o i 2 6 ] t ©j: 5 tmmm^tmmmsias^ 
m sr. atAgtcNts (rro^4) zmmmz 
mxb, Mm&imcDj: 5 tjmtmvh mam 

mCTWttm*ff5 (ft*. 02 3(a)-Ctt0^Ur 

i>fti>#. ii&aiffi£*y-~>^r£fc&ie^WM 
iM£Rgrsc£ki>jtrc&3) . mwmit 

**&Bi8rir&±x<Dtmi3;> X^ffll l l l ort&cfc 
uraafsns. fcfcuwHi. c©x^«i 1 1 1 o 

-rxoM^mi l l l 0rtT«-rtitfJ:l». *fi«c, 

[0 12 7] c©J:5ftj/>yA^>>^-*5<«a» 

02 3(b) mmwi 1 1 1 oommm zm>xm 

■rS. S2 3Cb)t?«, ^iffi#ft^ib-C, Zoill 

(W^b^^Mal 1116, 
Mbl 1 1 1 7*$J;c;^b^J^»^cl 1118)4 

mzM^mi 1 1 1 o*ffli», jETLMsstmi 1 1 2 

1 . m^fftjltfft 1112 2*icti>'ft^WI4 1112 3 

[0128] *r. nmsi 1 1 iowk. hwi 1 1 

0 2£WT£S1£tl 1 1 0 1*»AU @^#1 1 1 1 
lKTHJ&r* (jUane«:J«B«. S«»@ifE$-e 
S) „ *^tfl 1 1 1 0F«j*j«EE ( 1 0-"ax* 
W*»*U0 Lfc«. SSal 1 1 1 2M 

E?u»aami 1 1 2 14^31* ^©^u 

-h [A/s]> icmbXfrZis+v jf-al 1 1 

[0129] iE?Llt^I^ 11103 55iB»f«©i?StcB 
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l/fc*4. jEftM&ftttl 1 1 2 1**83 ttfcSSft 

mm 1 1 2 3©*#fe^u, i 

1 0 5*®$TS (02 3 Cb)TwOfct«B) „ S&-© 
fi&ffittl 1 1 0 5K3IK^*«|&*-*Jft6tt t •/ + 
»*-al 1 1 1 4*»^KHi;rjE7LljKS6tmoa» 

[0 13 0] ^*y£-al 1 1 1 4*5u£{£$ 
£TiE?Llft8tmi 1 1 2 l©iil**»7U #6*1*14 

1 1 1 2 3fri->ii&fflmm&&mz. com, ^+ 

v *-bl 1 1 1 5*KDfc*£* §3§bl 1 1 1 3&fln 

[0131] IB*««3WW3EOff3KaLfc*4. W 
»*-bl 1 1 1 5*M^T«^ttSI*mi 112 2© 

«*tcjitt*iE*»j*rs«^tt. «3etmi 1123 

©^l/-h*fft*fc«6 0Ti»tt«J:K 

[0132] mm. m$m 11123 ©ss»*»7 
0, m^mmttm 1 i2 2fr6&a*7tftasitt*jB 

3ft&i>„ 

[0133] C©#j£*fSfflf ftB\ t$S*ft?&T£fc 

«*.«. f6#tm*y* h & 0. *<o«36tmK» 

02 3 (b)(cfti^. *X htm*j!E»-r5fcjf>©3R«« 

*K«i-ti«<fc(,». *t/c, *^ htmBfi^««HB«fc 
[o 1 3 43 tit, s.m.xmmttt\m^mxmm 

1111 OrtKWW-titfJ:l». m«02 3(b){C*s 

NHs 1 1 1 0 2 wimmmm 11103 4©ra 
sc. m&AMMZMmicxmizmsiz, mm 

0 2 ±fciEflfiA*m*jK*Lfc& A > ji-;ijl/4* 
WcT<'jE?LM5iM^l 1 1 2 l*jHS3tf£ C 4 
T?. W»»©JBl£*i»* S C 4 #T * -5 . 
[0135] &fc> iE7L&A*m> ETUftSitm. H7 

[0136] iE?L&Atff44 UTtt. ffttftettefttl 

wwa? -f >; >3R©{b^»3&fi^»T?* «3 . 7 it p ^7 - 
> (fcTF. ThtPcj 4IBf ) , l7^a^7^-> (JW 
T> TcuPcj 4BBT) &£<m^hZ>. HWHHb^fc 
m #yb-A#;w<z-A (wt, rpw<j iiE 

wm t&mtcm f - tr> f tat, mm & * o , # 

VZ*is>Z)l*>M (KT, Tpssj 4fBf) *F- 



#132 0 0 2-3 24 68 0 
26 

^ofc^yx^u^^+i/^^xXJwr. tpedo 

TJ 4fBT) *\ atfaft^WXBIfcF-^Ofctf 

yr-y>, #y b-n-ji/&4*#W6tis. s/c n 
#'N?f («r> rpij iia-r) *u<«^6n-5„ 
Kofflu HfbT^s-^A (JWT, rr;V5^j 4ta 
[0137] jETUftsstmi L-cmt>fc< m^htix^ 
©*S£*Wf **>©) ©ft£*n?*s. )E<ffli>6nr 

lr»3*H44t/t. 4, 4'-bX (^7x^7 5^) 
-t7x^P Ttadj 482^) ^ *<D9fflb 

4'-bX [N- (3 - 
N-7x-;U-T3^] (JTF. Ttpdj 

412-T) . 4, 4'-b*X [N- (1 -N 

Dj 4SBr) ifibZ. 4, 4", 4"-hy*(N, N- 
^1^-75^) -F'J7x^73>(«7 
riDMAJ 4IB-T) , 4, 4', 4 " - h U ^ [ N - (3 

-N-7x^I/-73>] 
*-^7 5> (WT« rMTDATAJ 4fB^) ft£©^if- 

[0138] flS^ftgStmt ITU, ^i^^J: < ffl 
^(C^/cAlq, h (4 -y^j|/-8 
T;U3^^A (JWT. TAImqj 4fB^) , 

b*x (i o-t: Fa*s^<>!/ [h] -*/yth) < 
u y f a (jyr. r Bebqj 4ia-r ) «c 4©^ j y >#ts 

(2-y^-8- + /-;y7h) 

- (4-tFo+^-t7x^>j;W -r;I/$-*5A 
(«T. TBAlqJ 4IB-T) ^c4^*5o */c> b** [2 

- (2-bFn^7x^) — c>yw;7h] 
ffilS (JWT, rzn(B0X) 2 J 413-T) . b^ [2- (2- 
tFo^x-W — «>^Tl/5h] ffilS 

T> rzn(BT2) 2 J 4IB-T) tt^O+t^Z-AJR. ?T 
i/-A*Effi^*Wr&^M«i*«>*S. 3e»«c, 
m^Ki 2- (4-t7x-UJl/) -5- (4- 
tert-'/^;l/7x^A) -1,3, 4-^+^71/- 
A (JWT. Tpbdj 4IB-T) . 1. 3-bX [5- (p- 
tert-Z^;l/7x-;l/) - 1 , 3, 4 -^+^7^/- 
)1>~2-Jfr] ^>-fe*> (OT, T0XD-7J 49B-T) tt 
E<D**WT !/-;HHMt. 5 - ( 4 - b 7 x - y 
A) -3- (4-tert-Z^;V7x^-;U) -4-7xi 
A- 1 , 2 , 4 - h y 7'/^ («T> TTAZJ 413 
■T) . 5- (4-b7x~y;U) -3- (4-tert-Z 
^;U7x^;U) -4- (4-x^7x;j|/) - l. 
2, 4 - h yrV-A (OT, Tp-EtTAZJ 4iBf) ft 

4© h y t z- AV7*t>Foy>(K 

T> TBPhenJ 4131-) . ^*y + ^7'0^> (J^T. Tb 
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cpj iiB-r) tezoyxt^huvymmmn+mm 
[0139] m^xunt bxu. ±v®^cn?m 

to7)iti v&mwHt®<D£ *> umk&o, mm®*. 

(«T. r Li (acac) J 4S3"f ) 8 - ^ J v Y - V 

<wr. r L iqj iteT) %£®7)i%v±m& 
ft&W$rc&& 0 io 

[0140] mmmt i>-c&. stfca^fcAiq, Aim 

q. BeBq. BAlq. ZnCBOX),. ZnCBTZ), ft 4©£JIIift© 

fe04. 4'-b*X(2, 2 -V>7 - 
(JWT, TDfVBiJ ifg-T) *\ *f§fe©4 
- (i»7^^U>) -2-^?;u-6- (p-^ 
W75^X?y;« -4H-t7> (WT, Tdcmj 

frC*4. HMWBfttmiOr. F'JX(2-7xi 20 

-fypfA (jwt. rir(ppy) 3 j ita 

T) . 2, 3, 7, 8, 12. 13, 17, 18 
fiW-2 1H, 2 3H-^7v 'J>-S^ (& 
T. TptOEPj ilBT) ft4#ft]6*rct,>5 0 
[0141] «±-p»^fcJ:5&««fi*#rS*m 

*. *aw©#««**^jcaffl-rs 

C 4 K «fc 0 . ») fclMWEE^UifcJR^F^DiW* 

[0142] 

[hjsw cnnMn«niMT» t mmmmx 30 

xwmirt. ftfe. H4%fflnrttiji!"r 

-5. 

[0143] wanB3e*F-*»ja*r*»S4 0 1 kb. 
muiswj* • ( 1 to Mtm-f >5**ak: 
2^2 0 [%]©^ftffii8 (zno) «n^b^»ppm 

ft&. #a9SWc*il,vrtt. B§@40 1© 
8 0 - 2 0 0 n m 4 f £ ©#£? $ L> U. 
[ 0 1 4 4 ] -e L/T . US 4 0 1 ±{C». IE?l&AJi4 
O4#0fiS3tiS*J. IE7L&AJ1 40 44GT&. iffl? 40 
£n^>7~> (CuPc) ^fe«7*oj/T-> (H 

.pc) m<D7$v$>7~>m®tmzm^2>. ft**. 
^mmmm^xit, my zvt<>T~y*m^x]£m. 

AJf4 0 4£»T£ o JElM&KMAOAOmMtbX 
«. 10-3 0nmi«©W$L^ 
[0145] JfcfciHlttJJM 0 4*JBfiSt,fc«TiE?L 

M4 0 5 fc«7?#^7 3 >^©4,4'-K' X [N-(l-+7f*)-N 
-Vx^-r^j ]t , 7i^(a-NPD) 1 x [ 4-f X(4- 

^7^)-ry-7x:fr]^H^(TPAC) , 4,4\4' , -h 50 
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i;X [M-(3->f*7iiJl')-N-7x^-r^)hy7i^7?>'(MT D A T 

Wc*H>Ttt. a-NPD*ffll>T3 0~6 0nmOi 
/*riE?l$tj£J14 0 5 fcj&fcra. 

[0146] S£H (1) 4 0 7 ft 
to. M£M ( 1 ) 4 0 7 ». JE7LM&JI4 0 5 * 
£<x-NPD4J^jg4 0 6£ff»SA 1 q 3 £&j£ 
D»TS 0 ft*J. C©B$©*1£)I (1)40 
KDWm*. l~10nmit5(D«^l^ 

[0147] fcfc, 2&7fcJf 4 0 6 t»SW*. ftfc. A 
*M 4 0 6 tt. A 1 q 3 £3£f&K <fc D «T S„ ft 
*J, C©fl$©^J14 0 6©Ji/P». 3 0~6 0nm4 

[0148] ^^WKtetf SWSWbW^OWJiT? 
». ft^£iE?LNti£ff4 0 5*s c fcO'm-fl(jiJ14 0 8 

f M>F*F-e>^ 
[0149] ftmrnamm* o 6 ^ss-ratmi 

Lr5i. AU 3 ©ffe. ctiK7*r.;HtWil»AStite 
^@©A 1 pqaJ&ilUl,^. IS*JB(cK-t>^* 

>. i»v y >. 4-c> - •>7/'>fi'>')-2-^w-6-(p-y *mvxn 

*)_4H-K'5> (DCM) fccttf+^'J K><b(,W/ci&*n 

[0150] ^{C. mm (2) 40 9*J|5fiW-4. ft 
*s. m&m ( 2 ) 4 0 9 ». ^H4 0 6 *JB&f * A 
1 q 3 it<ttA 1 pa l £«TttSW4 08*^^5 

*m4^#^{cj:ti^fiRr5. ftfc. c<om>m&m 

(2) 409©MJ11J. l^lOnminoWSO 

[0151] ^{C. *^li5iM4 0 8 C C 

"Ctt. l,3,4-*«l 1 *yr!/-JMWW*'*»l 1 2 1 4-h UT!/ 

{C{*. 2-(4-t' 7i-'JJl')-5-(4-tert-r f*7i;<-)-l,3,4-*W 
' TV -* ( P B D ) . 2 , 5-(l,l'-y W*)-l,3 , 4-*W 7V 
-* (BND) . 1,3-fX [ 5-(p-tert-7' f*7i-*)-l,3,4-^ 
W 7V V J* > ( OX D - 7 ) . 3-(4-tert-7' 

f■i^7^)-4-7x^-5-C4-e• 7x=t;*)_i i2 ,4-M7V -* (TA 
Z) 4l4ofc*m*ffl^5C4*«r*<5. ftfe. n*Wi 
mm4 0 8tOXU, 3 0-v6 0nm©ifP*rt3h 
S©*W*L-K 

[0152] cc$-e^Ucfre. ^*S(cj:f9Wti 

©l*«4e:*a»WI4 0TMgrAg*W»ri»S36S. A 
l*>Yb©ffe. Al-Li^M (7)l$~?&tV* 
VAb<D&&m) jiffl«©l^feL<»2^(CJlT 
*7C^4 T;P 5 i A 4 **^#^(C «fc 0 »«S tltcM 
%ffl^SC4fcW«"C**. 

[0153] ) nmmm2 
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ft*. ^OtWTtt, H5*fflnr«iH 
co 1 5 4 ] #$S2^i^£^-rsi®@5 0 1 KB, 

IWb-f>y«J»A-XX(ITO) IKfltft-f 

2-20 \%}(Dmmm ( Z n 0 ) £ig£ 0 fcjglHIMt 

JUP£8 0-2 OOnmit^ 
[0 15 5] *l/C. EHS5 0 l±(Ctt. 1E?U£AII 5 
O4*J0«3ti**«, iE?L&AJi5 0 4£l,Ttt. i37 i 

#p>>7-> (CuPc) •ws*ii7araj/r-> (h 
iPc) *07*oj/r->*otm*ffli>*. ft*. 

AB5 0 4£ff»- S 0 JE?L&Aif5 0 4©JI/l[<!:t,T 
B. 1 0~30nmit5„ 

[0156] &fcjE?L&AJI5 0 4*JBfiRUfc»riE?L 
1^)15 0 5a«£ftSo 2^*6W{Cte»4E?U#3S 
JB5 0 5fctt#S8?75>jS©a-NPD. TPAC, 
MTDATAil»ofctm*ffll»*Ci*i-C*4. ft 
*. >K*9fcW«:»l»rtt, MTDATAia-NPD^ 2 
SW3ttT30~60nm ©Ji BViEm&M 5 0 5 * 
JKfiRTS. ft*. #3yfeWc$H>TB. jE?l«$£Jf5 0 
5©±KMTDATA (TJB) £ 1 0 -2 0 nm©Jg/i£ 
"C»«Ufc«. a-NPD (JJ|) £5-2 0nm©Ji 

[0157] »{C, (1 ) 5 0 7*»Jflti-*. ft 

*. ( 1 ) 5 0 7 B. IE?L«fclJI5 0 5<D±MZ 

msrr sa-NPDi mm 5 0 6 *jba? * 4 , 4 --n , 

N'-^' »a- y hm* 7x;^ (C B P ) SO*h';x(2-7x^f yy 
>M 'J->" tt(Ir (ppy)j *#3K*a«: J: 0 jftsW 3< 
So ft*. C©B$©*I£JI (1 ) 5 0 7©M/?B. 1- 

[0158] #(C. «36»5 0 6?feJ|5RWS. ft*. A 
3fcH5 0 6B. F~A>hr&SCBP£*;U#m? 

*s y y^Aitft ( i r (p P y),) immmt 

Wc&^m^Pbm^xitA^. ft*. c©«fcd»*15 
0 6©lWtt. 10-30nmin„ 
[0159] #{C. fB3feW5 0 6©±fCB. ETLKlhJB 
5 0 8<&Jf»5„ ft*. *H«T(J, E?LPfl±H5 4C 
0 8KBCP*ffll>, 1 0-3 OnmajRjrcjBA'*' 

-So 

[0160] fi^ff ( 2 ) 510 *Bm& 0 ft 
*. M£J1 (2)5 1 0B. iE?LlfllhJi5 0 8^^-T 
SB CP infill 5 0 9£»T£A 1 q 3 £*3£ 

«£Kj:»)3Kia-r4. ft*, concom^m (2)51 

0©*«tt. l~10nmif4®WJU». 
[0161] &fc, «^»SW5 09*»«-T*. CC 

Ci#T?*S. ft*. *^W?tt*m\*6 0 9© 50 
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M^iLTAlqj^, 3 0~6 0nm©JI/reB 

[ 0 1 6 2 ] c c tvmbit&x. MMmc£<o%® 
mmwms ozmnfr*. xmtmvixm&t 

ri»**J» Al*Yb©flk A 1 -L i££fl| (7*3 

-*A£y**A£©£an) mmm<Dim^>b< 
b 2 KKji-j-STais i T)i 5 - $ a t *mmmc& 0 

micmzmmb 0 2 b 1 0 0 - 5 0 0 n momm-em 

[0 1 6 3 ] ft* *HJfe«a|fC*JW5^«jg©^fC 

b. #(c^^® K=si&3etm%ffli> a c £ u 
[oi64] c£tkffl3 ) *£g*wrtt. mmojms 

urBMB-ra. ft*. »?tt, H6*ffliiTBiia 

[0165] «|fW5|S6 0 1 KB. 
M1U>W& -XX (I TO) «^BWb^>y^AtC 

2-20 p6]©BWbffi» ( z n o ) ucmmmm 
mzm^Zo ft*. 3*3i«wcsH>Ttt. n@6oi© 

JS/f*8 0~2 0 0 nmi-rSo 
[0 16 6] -g-br. H©6 0 l±Ktt. JE?LaAJ16 
0 4 *q*jS3tiS#, JE?LaAH 6 0 4 i bTtt, jH7 
^Oi/T^-> (CuPc) ^Ml7$ni/T-> (H 
iPc) ^©7*ni/r->*cDtm*fflus. ftfe, 

AJB6O4%0jsiW4. 3«(B«WK:*ji»rtt v EflSA 

J16 0 4©^*! 0-3 OnmifSo 
[0167] m&M (1 ) 60 6*Jt5fiWS. ft 
fe> ( 1 ) 6 0 6B. IE?L&AJI6 0 AtmSft 

ZmyZUfT-y (CuPc) £IE?Li#j§JI6 0 5£ 

3mza-K?vt*mmmic£mmz>. ft 
*>-. c©i^©fi^jB ( i ) 6 0 6 ommu, 1 - 1 0 n 

[0168] ^C^Jf ( 1 ) 6 06 «5«0yfc,lT?iE 
?Uft3Mi6 0 5 3Wi$«Sti&. *HJSWcfcW^iE?Llt 
iiQ6 0 5(Ctt^#^T5>S©a-NPD. TPA 
C. MTDATAil^fc^^SCi^-C^S. 
ft*. ^OSWKftHTB. a-NPDSHl>t30^ 
6 0 n mOmm-CiEfltimme 0 5 

[0169] 60 7 ZmmZ. ft*. » 

^®6 0 7tt. A 1 q 3 ^*SiCj:f)^1-So ft 
*. CC-Ctt^^@6 0 7©Jl)f43 0-6 0nmi-r 

So 

[0170] ^{c. n?mm 6 o 8 tjaaws. c c 
i ) 3 I 4-^^sPr < /-;m3!W*-ti>i 1 2,4-h yrv 

(C«> PBD. BND. OXD-7. TAZil^fcM 
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H*flHr>se a*, m^-mmme 0 8 to 
t». 3 o ~e o n mommvBmtz. 
[oi7n ^cic, m&m ( 2 ) 6io K 

*J, P£J1 (2) 6 1 0H\ «?tflgil|6 0 8 H&lSift 
£ T A Z 4 M^F'SJKM 6 0 9 * JgfiW &ttf4££s£»& 
iCjzmi&tZ. fcfc. t©B3f©M£lf (2) 6 10® 

mmit, l-ionminomu^. 

[0172] S£fl| (2)61 0©±{C«, *m*Ji 
6 0 94»ldW&. CCtil, A 1 q 3 & L< {J A 1 p 
a.iC^tettWtffl^SCijJJ-c**. S^fft io 
jig 5 0 9&bTtt, 3 0-6 0nm©M/rc»f 

[0173] CCKDSt^t $*&K:J:r>£fR 

i-?>Yb©fl!i, Ai-Li^ji (r;i/5->?Aiy^ 

?A4©£#li) H»I«©l«|*>K«2KK«-r 

[0174] C^560lj4 3 #(C, n-SBLbtC**»!® 20 

IB»flS§©TFT (n?t*;HTFTWp?t^ 
ST FT) *|SJi^K:fP»-r5*jS©-WK:oH'Cia7~ 

[o 175] sr\ *mmw-eu^~~>w±<D#7 0 

5 9^7^# 1 7 3 7^7X^i*(Cf^gnS^';-i/ 
&£©#7**>6&a»«9 0 0*,m>*. ft*. ££ 

9 o o 4 itb, abettiwrsastinjiisjesn 
-r, 5£*«*ffit>Tt>&K *fc, wmwvmmu so 

[0 1 7 6] (A) (C^TcfcSK:, a«9 

oo±K^Kim sfl^ftsfcHttttgfb&RM 
ttf©*Mti»»6fiR*TiiMi9 o i £»r s B imm 
m^rrmmQ o 1 4 i/c2jHN&*fti>*#s. mse*6 
iii©#JiJi**:» 2 jg«±flwi s*fc»ji%fflu"c t 

T«61i9 0 l©-S§4 0T5i > 7"?X7CVD 
ffitfflK SiH,, NH 3 , &O'N 2 0 4 b 

"CJSM3hSlMfcafbSSR*t9 0 1 a*l 0-2 OOn 40 
m (WSL,<«5 0~1 0 Onm) ^RtT*. #3SJW!I 

"c^i. mmz> o TimvmmitmmmQ o 1 a (&i&fc 

Si=32%, 0=27%, N=24%, H=17%) 
mWLUc. TifiJi9 0 l©~Jf@4UT«, 

77X7CVDS», SiH„ SOfN.OtSlK^ 
*4 0TJtM3hSIMtaflS&RJ*9 0 1 b£5 0-2 
OOnm (£?£L< «1 0 0-1 5 Onm) ©Jf3iC« 
Jfff»3. *08fcWCtt, JiWl OOnmOfMk 
JiSH90 1b (fflJSJrkS i = 3 2%, 0=5 9%, N 
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[0177] TiftM9 0 1 ±^¥$#1 902 

~9 0 5t«BW*. ¥$#JI9 0 2~9 0 5K, 

PCVD&, */c«77X7CVDSf) 

fcflL &*n©*SIHbMffl ( u-if-ISj&m flMH&tt 

">^LTff»5„ C©*^g9 0 2~9 0 5©/P 
3«25-80nm WS. b< «3 0-6 0 nm) ©J* 

A(Si x Ge 1 . x (X = 0. 0 0 0 1-0. 0 2 ) ) 

^ftdrt?^<awstm>. 77X?cv 

Dffi*ffll,>. 5 5nm©# H s H MSSJi^iiUm - 

ftmmmmicmimt ( 5 0 0 -c, 1 b$h) o/c 
a. fNHS^b (5 5 o°c, 4 mm) -3 6K*ga 

t, $m#m 9 0 2-9 0 5 ZJfrJ&Ltc. 
10 17 8] Sfc. ¥»WB9 0 2~9 0 5«BfiSUfc 
ft, TFT0O&(,»|t*WH»**fc»«:, ¥3PftJI9 0 

2~9o sow&^mwtg* (#a £ 
1 0 1 7 9 3 tit. is-ir-m&itmvmsk'Kmmtm 

X+J/Vl/— tf— ^YAGU-lf-, YVO,U— !f- 
£ffll>6C4#rt£ 0 cn&©u-tf-*ffl^s»^ 

3 0 0Hz40, »f-i*;^-afffi*l 00^4 
0 0mJ/cm ! (ft»ti2 0 0-3 0 0niJ/cm 

m2wmmmii»i>\>zmmfflk3 o-3ookHz 

4L, l,-f^;^"fg%3 0 0-6 0 0mJ/ 
cm'Cf^tWKttS 5 0-5 0 0 m J /c m , )4'T'2>4 
Zbxmi 0 0-1 00 0 /zm, W*.«4 0 0/i 

t-, C©«©»ttu-lf-*©M*»^*>1** 
7^7-$) %5 0-9 0%4UTtf*««fc^. 
[0 1 8 03 &1>T, zmttmo 0 2-9 0 5*9.5? 

-\-wmQ0Q*3f8&z>. y-vwmooouy 
1 5 o n mi Lxwm*^t$mmmT-Bmz>. 

^XvCVDj*KJ:D 1 1 0nm©J?§-C® 
{tS^t^Xffi (ffl^SibS i -3 2%, 0=5 9%, N = 

7%, H=2%) ^tt. y-h^itiitt^ 
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[o 1 8 n *fc. ®tfbMs*ffli,> x? 

XvCVD&TTEOS (Tetraethyl Orthosilicat 
e) 4 0 2 4£*I£U J5tEE^)4 0Pa > S«g?3 0 
0-4 0 0°C4U iHJI?& (13. 5 6MHz) 
mo. 5-0. 8W/cm ! t|[^§frW4Ci 

airs*. ccDi^KurfPHsnsiWBSRiitt. * 

©f£4 0 0-5 0 0*CCD^T--^{C«fc«jy>- F*&&Jg 

4 0T^a*#*&aei*i'C*4. io 

mzftm-rztcibmmmnm 907*200-40 

Onm (#*t,<«2 50-3 5 0nm) ©/f*3TJft& 
iTSo W«1^»flM9 0 7JimJB"CJ|5fiROTfem»O. 
jfcgfclfc D rzUB* 5 WJHJi 4 (,> o *#»©!■*> 61* 
S8MH*ii4LTt>m>. MlliSiKttTa, T 

*«>©?*!). i£igKft*0s/c&(c^w-r-5^«g 20 

»30pp mOTitSil^. ^^SJIHWrjJWM* 3 
OOnmOfSrMfS, wm*w**-y? hit 
tXA, 3rffir?KlS0Tfem»0. 6 7 Wb*^*^ 

> (wf.) *fflt>rj»cvDjSTjgfiis-r*ci«>r* 

fti*©^»%^*J^^»^Ktt*g^b5SfflWSni«JS 30 

9 9. 9 9 99%©W*~y?F*m>. 3 6iO«5F 

WR*»JS-r*CtfcJ:D. }g£t$9-2 0 ntQcmfc 

[0 18 31-*, «i^«KIB 9 0 7 K T aJ»*ffiU 

TaHB^yjr^K A rtffl^S. Sfc. X 
A^^B#©^xtti(Cjifi©Xe^Kr%flnx.rtJ< i, 

B&?mm^mt)znmbxm<DmMm±-rz>t 40 

4#"C*S. atB©TaM©*65t$»2 0MQcm?Ig 

a)l©Jg!a$» 1 8 0 n Q c rngfT^f) y- HS@4 
•$-£K:tt*fl*"t?*ofc. TaNJi»affi(Cifi(,^^ 
»*f»o©r. T attOTJWCT a N«*»fitrti«o 

*tt»WB9 0 7©T«:2~2 0 nmggOI?t'J> 
(P) *F-7bfcJ/ya>**^t/Cfc<C£t;tfr 

«ttlSl±ilMbB&±*ia*4BI«F«:. Wiltt**J19 0 so 
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7 v±m7mm 1 ©#«©*» 

-h*ft*IW9 0 6fca*rt-*©4|»<c43WT**. l> 

mic bx rnmmmm 907 \zmm* 10-5 

OffQc m©«5HT-rS C iaW* U». 
[0184] 2C(C k 7 * h U y ^7 ^ ~©£»&fli 

brus**hKJ:Sv**go8*«*4ifc**. -et/t, 

* 1 ©x 7 r^mmm *> . #ggswc» 1 c p x ? 

?>^g*ffll\ is^fflWKCl.iCF.S 
SU. lPa©JE^J-C3. 2W/cm ! ORF (13.5 
6MHz) %t>*&XbX7vX'?*Mi8,bXtf>>. £ 
WM (KW^f—S?) tCfe2 2 4mW/cm'0RF 
(1 3.5 6MHz) H#£&AU CniCcfcOHWW 

Kii©BB^7**isE#Bffln;*ft4. c©£#twji 

©x- ? ^>i/jIS«i^l0 0nm/min-C*-5 o #1 
©x » ? > 5%ffl« C©i-^> ^jig4S{cWM*s % 

*>*i$na*2 0K«Hns-efci$i8i*x „ *ymmt 
bit. 

10 1 8 5] »l©x»^>if«ffl|R:j:D»l©f'-A 
-»tt**-r**WI9 0 9-9 1 2#JlM<**l£o W 
®f 9 0 9-9 1 2 ©f— A-WCDftRtt 1 5-3 0° 

n^fcfcKli^ 1 0-2 0%gR©$W£"TN£5>*>y 

0 6) ©jgft!it&i2-4 OXMmm3) T!3bZ><DX, 
*~rt~x ifjmK*. . SlbSffci/ U 3 >Mj&* 
Bffit,fcIBti2 0~5 0nmgax?*>^3ft4 (0 
7 (B) ) o 

[0 18Bj*t/C. 01©F-t>^«!ffl*m>-» 

^©^«7c«**iiftj»Kjjsj»rrs D cctti, n 

* W»7aR»JP©Ig*ff ^.Sl ©JfJW 
©*OT*JftSUfc-?*i'9 0 8**©**BU HI 
©^wC-^tt*#r*HWI9 0 9~9 1 2*v^^ 

4 b r s s^w^c n mzm? sjwm&z J*> 

F*tt©«WKteWS^--''C-»4y- h»M9 0 6 

«J» , r&te8f>«: F-Xi* 1 x l o 15 -5 x l o 14 a t 
oms/cm'tU ft]ji«E%8 0- 1 6 0 k e V4 
l/CffS. nS%##-rS^»7C^4 0r 1 5^(CM 

-tstcs, «MW(ci*y> (p) $tc\mm (As) * 
fflt»4sw. ccw;xp) *fflir>fc. c©«fc5tt-r 

*>F-^ia!)il©»«9 1 4-9 1 7{C 
ttl x 1 0 20 ~1 x 1 0 J1 atoms/cm 3 ©?gg$SBr 
nS*##-rS^*€«lpcSR3W»SJ!ll3tiS (07 
(C) ) o 

[0187] C©XS(C*Jl»r» K - t>^©*fr{Cj: 
ottt, 1 ©^©Jf H® 9 0 9-9 1 2© 

TfC@0C* v »1©^«««HJ«9 14~9 1 736J»1 
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[0 18 81&K. 07 (D) K^TJ:5{Cir2©X9 

^>^g(C<fc«)ff(/^ i??>W^KCF,iCI, 
©*S£#X£fflt\ RFH#3. 2W/cm 2 (13.5 
6MHz), ^-fT^4 5mW/cm ! (13.5 6M 
Hz), JE&l. OPari'j?>^. C©£# 
t^Ja3n*»2©JI5tt*#r**«B9 18^92 1 

%>„ ^*9 0 8tti9*>y3n-C«»*BW», 
*9 2 2 £&S. *fc. 07 (D) ®Ig(cfc'Ht v y 
-HHMl9 0 8©«IfjD«4 0nmait*9#>ySh 

So 

[0 18 9] *t/C. J»l©F-tr>^«ffl|J:0*>F- 
X«*TtfWIBBtEEO*ftr n M*m? Z*m®ju 20 

sg£ F-e>**rs. m«. JnaMEE*7 0-120 

keVil, 1 x 1 O l Vcm J <DF-XMTtft\ ^ 
< ft o 1 ©:ftKfttttt 9 2 4-92 
7 £ , ptB0 1 ©=F««jfi*9 2 4-92 7 »T.50 
2©^K»««9 2 8-9 3 1 £&fflfr&. C<DXm 

©J£R©*WB9 18-921 CDTtCllIJ? 02© 

9 2 8 - 9 3 1 #0 2 oBVXDmnm q i 8 

~9 2 1£MftSCit>gC?)5a. m2<D^MWMM 
K*JWSW»affi», 1 x l 0"~ 1 x l 0" a t o 30 
ms /cm 3 (08 (A) ) „ 
[0 19 01-tt/C. (H8 (B) ) K^-rjc^JC, p 
* + *A«TFT*»tfrt"44aWttl9 0 2. 9 0 5fC 

-mmmtimommmo^nmmmQ 33 (933 

a. 93 3 b) RV9 34 (934a. 9 3 4b) %B 

mi. com^i>m2<omK<DmmmQ 1 8. 921 

;l^TFT£^Jj5^S¥a»#Jg9 0 3, 9 0 4«, WJ 

xmms tizTFrnimw 33, 934 b^jk^ > < b 
,h.) *ni>fc-ft>F-^STMf4. *mmm 

933, 934©p S^^7C^©?ggf«, 
2X 1 0 20 -2 x l 0"a t oms/cm'iSSJ:^ 

[0191] Lfrbtnifih. cowmmm 33,9 

3 4 B»tt^n&* iWT4:?^7a*£*rr& 2 

93 3a, 9 3 4a«l x 1 0 J0 -1 x 1 0" a t om 
s/cm 3 ©?^-CnM^#-rS^^7C^^, 50 
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H4©WWM|9 3 3b. 934bttl x 1 0"^1 
xlC'at o m s / c m' ©Mt? n 

33b, 934b©p S*##^&^W«ec3R©i*K* 
lxi0"at oms/cmmi&5J;^KU 0 
3©^»«rtB«9 3 3 a. 9 3 4aKfeWtt, pI4 

©*K©1. 5fr*>3mtl£ZJ:*>iicr?>CtlC£*). 
0 3 ©TOtittfttt? p * * *;vmt F t© v - aflwrtfe 

[0 19 2]*©». 08 (C) K^f<fcMt, 02© 

«Jtt%wr&*«i9 1 8-92 uszw-himm 
9 0Q±.mi<DmwimmQ3 7z%f$i,-r2>o 01© 
mmmim 937 bs&^> y a >ml mitm^> y n > 

Mr««rntfai». ^mcc 0-^0 1 ©jnsnettjt 
937 ttftrtW6js«itm36»6^fi!E^5. 0 1 ©«hb«b« 

«9 3 7©MWB1 00-200nmi«. 01©® 

mmmm9 3 7 4 orBWb^y a>«*ffli>4Ji^K; 

B, ^XvCVDSrTEOSiO^^U 
iEffifc4 0Pa. S#fi&3 0 0-4 0 0°C£U ftJH 
tt(13. 5 8»te)«A«ffiO. 5-0. 8W/cm 2 -Cj5fc 

wserjgjai-sct*^**. 0i©jfra«f 

H9 3 7 iOTBMbS^ya^MSffl^SJS^tctt. 
^XvCVDSrS i H«. N,0, NH,*>6fEK3 

*isiwkai{bi"j3>M. *ytttsiH 4 , N.ofrfcfe 
usn&n^ffci/ 3>iirjBftrti«Air». com 

GOfM&miEgiEj} 20-200Pa, 3 

00- 4oo°ciu nm(eomz) mmmo. 

1- 1. OW/cm'T^TSCi^rtS. *fc. 01 

©JnaKiui9 3 7iurs i h„ n 2 o, h,*6^ 

afb5/U=i>«fe|flI«K^XvCVDiSrS i H 4 , 

[0 1 9 3 ] *t/C. *ti*ti©«KT?t8JnShfcna 
*^ttp WWE3R*}gttfb-rSIg*tT 
c©igti7T~*xr--^*ffl^*j»T-- 

t„ F*-v*T--Att (RTAft) zmm-tzct 

*»-C»*. »T---^ffi'T?ttia8iK*si p pmOT, 
»*0<BO. lppmKT© , *«»Ha*T?400^ 
7 0 0°C, f«iW«:iS5 0 0~8 0 0 , C'Ctf5fc©'??ft 

o, ^nmvitb s ovxmffl<D%mm*ft*otc. 

S«9 0 0 KIMMKiFjlffiC)^^^? 

[0194] !sttffc©xBRam>r. mm^^mt 

31+, 3~10 0«©*aR**WWB«Wit?, 3 0 0- 
4 5 o 1 - 1 2 ^K©«S*tf l\ *f#fl«%* 
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0 2~~9 0 5tp<DKm®m* 1 0 16 /arfUTtt6Ct 
1>mtb<, ZOtcMCfcm* 0 . 0 1 ~ 0 . 1 atomic 

[0 1 9 5 ] ZbX> WiM»6&Sl2©l 
raffi^M9 3 9?rl. 0~2. 0 Mm©¥*3liJf XBfS. 10 

f*= mmmmntbxte. r*y;k 

5i<U75 F\ * U-r 5 K75 F. BCB (^>Vi^P 

*fc> ';^*fflo>4«^Kii 4 2$&©&©£ffl 
t,\ wstmmzu&btc®., xet-sfiitJM! 

£ffifcJMi Ufcfc, h "C 8 0 °C"C 6 0 #© 

8 0»«ljSOTJiaaT4Ci3&JT*«. 20 
[0 19 6] £©£$«:, 02©Hra^Ji9 3 9^W 

IC. H 1 ©]RNIttlMt9 3 7 £ ItML^t^y a 

>«, iMtBffcs/ y 3 >«. mtf y 3 * £«# 

[0 10 7]*©|ft. Bf5e©^*->©uy^h^i» 

*h*n©49WttiKj»a3hv-^««* 30 

fctt FU-Y f WW«cit 5 3 > * * h 

tf-AfcJBifcr*. 3>*2F*-;MiF^:t*?> 

O,. He©g£#**/B^#^flttmj&>i5lfcS»2 
©JHIBMaikll9 3 9**fi»^>yo. *©». SHU 

t*^>mtcF„ o, i otii ©jwinBitii 

9 3 74x^>m. 36«C. **»JB4©aWUfc 

F *S*iJI 9 0 6 Zx. y ? > iff £ C t (C «fc 0 3 > 

[ 0 1 9 8 3 mtt©&MK*>6&SESJR9 
4 0 * „ *8c* Xffi«W8cK: «fc »3 3 tiS. 3 6 
K. !BKJB9 4 0©±«:ttx?^>y©RKcK««iix 

IM9 4 l#£rt3ft*. £cfc. #81)19 4 IK, ttfb 
«tt>gtf UK a>o fcftWtmTjgfiSS ftr i»r 

l/. 3 F, #'J75 F*fc«BCB (^>!/S/* 

[0 1 9 93 CCT, #($©9 4 50 
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>*u *©gx^>mci-c, V-*K»9 4 
2^g45£FW>BM8 4 6^g4 8;&&ftM*9 
4 2 b~9 4 8 b(jHtr«. fcfc. *WiSe#*-c«. 

J©f5 0nm©TiJii, Mi* 5 0 OnmC^I (A 

[0 20 03 *C»"C. *©±Ka9i*«« 8 0 ~ 1 2 
0nm©IJtMt, ^--^fSCiteJ^T 

iiS®eB9 4 9 4jf»-5 (09 (b> ) . a*. *m 
mmx&. mmmmt bxmiuywj* • xx < i t 

O) «*BWb4>5^Afc2~2 0|%]©BMiaEtt (Z 
nO) 

[0 20 1 ] B3(«tS9 49». FW>iSS89 

4 6at««Wfcfiai3*ifcri>ir^ hBBi^9 2 3 4^ 

i/T«a*c»sw-s c tic ^xmrnmrnmiY t 9 6 

3 © F W >f«if^&gi«g?§ t\6o 
[0 20 23 WX.. MQ (B) icm?£5lt, WtSHt^ 
9 5 0 . ^@9 5 1 *J«tOfA ^ iy^-i/ a >H9 5 

5 0 4^TSp(Ciii^@9 4 7 (C*f LT«3&$! 

xmmmvmwmytm+vmm tbxugAe mm* 

$tm<Dm<Dtmx$>ixi>&i<> B 
[02033 &*>\ wwt^toi 9 5 o it. mm<Dm 
iciEimxm. lEfimm. m^-mmm. &j-&Amx. 

W«Mt^l»»©«lK:o^T:«TKi¥fflK:|ttW-r4. 
[0 2 0 43 E?LaASi LT, ^7 $ 

c c xmf&zhzm&mwtmimi&j&f&zftx^z 
zt&m*b\,\ 

[02053 #ft> 3&mm&2tiz#* xmnmx 
immicgKz>ttmmi>z>c±xmz>m:%^? 

«Wffc^»Ji©^*tf5. fete. 2p3!*WCtt 4 

[0 20 63 jSftK«S-r *I6*»». A 1 q 3 (CD C 

N.N'-y' t'JWf ^-l,6-^t>7 7$tF) V >9 (il) ( Z n 
(salhn) ) KE uiift-e&S(l,10-7*Wn';y)-H; 

34'' 7i^-7' da- 3-5/' *t^)>-^^:• 7A ( m) ( E u 
(DBM) 3 (Phen) * F-t>^0fcfc©9*ffi 

i>*ct*«r**#. *©ffi5yai©tm*fflnscifc 

[ 0 2 0 7 3 ttc, ®&iC&&? ZftmM. CBPi 

i r ( P py) ^mmm^m^^ct^x 
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a a. ft*. c©i^{ctt, bcp *mi<>rmm±mz 
*y y^ hut* (a 1 q, ) , *>v*sys* h«v 

■;^A0t^ (BeBq) 

tt. +^«;'5hTJl'5^'i»Ai§ft (Alq 3 )(C^vy 
t,>/cfc©fcnJt8-?&£#S. *©ffi&&©tm*Ml,>SC 

[ 0 2 0 8 ] § wfe(c^fe-ra^®«. S^** 

VMWm-C&ZDPVB i-?>, 7VJ?Xt&®*m 10 
flWcJf O^S^TabSN.N"^' t'JWf J'-l.&^tt^/ 7 
5th) V V9 (II) (Z n ( s a 1 h n ) ) 8W,4'4f X 
(2,2-4/ 7*i*-f :*)-*" 7*;* (DPVB i ) SC-^y U>£ 

<&fti©^44ffl^r *>&t,». 

[0 20 9] ft*. #gQWfC«. SfcfcJ&fcUfciEJUft 
^*J&S"r &tm"C*S a-NPD i±^brc^)i 

fyW©l*ffifc«£IB*JBJiW-*. ft*. CCtMS 

[0210] m^mimtcm*imm*Btffrz. ft 

*. tff-lftiiWiUTtt. 1 ,3 ,4-ah*U-S>7V-* 
9§9tfM»l ,2 ,4- h V7*S-frWW* (TAZ) <bli 

2,4- h v7*/-)i>m& (taz) m^-cmmm 

iC «fc D 3 0 -6 0 n mORWCJ&iWS. 
[0 2 1 1 ] 3 Mi£1t^«^©Wffi{C±i£ 
L?t«j6JB*^fiW4*mi 1 ,2 ,4 - h V7V-)im 
(TAZ) *m>T«a^fcJ:giB£»4Jl&ST 30 

a. ft*. ct^&stizm&mwtm&*mmi& 

[0212] «±fcj: 0, JffitcS&ffftftr&MMI 
^6ft*^t£WJiJWBli&3*iS. ^c*s, $ggttffl 

Kte»sw«fb^!B«i9 5o mm^timmit^mm 
im^m^ts) ommt 1 o~4 o o [nm] mmm 

K»6 0-15 0[nm]) , i?@95 1©J¥3«80~ 
20 0[nm] GBfflWKttl 0 0~1 5 0 [nm]) if 

[0213] mmt&yim*mm ufc»r , mmmt£ 40 

Al -L i^feR (r;l/5^A4U^A4© 

r;v 5 - -5 a i <fc D Bfiic 3 hWftfeffl(,» * 

[ 0 2 1 4 ] Sfc. P£fiS9 5 1 JBfiSft. ^' 9 3 
>K9 5 2#»a3tl&. ft*. ^9^-i/s>i9 
5 2*R»*Ci-C««fc#|Wi0 5 0*||lrti9 5 1* 
*^««*6fiSKf *Ci»WffiT*«. ft*. 50 
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ftWCtt^f » 3>Jg952£LT300nmJf 
©a<t8***«W S. C ©^ 9 J/«-S/ a >H 9 5 2 
KffftttQ 5 1 *»jS0fc«K^^0fti»^Sfe«aNK: 
0fi£ur<M*bftt>. 

[0 2 15] C5LT09 (C) K**-$\fcSft#Ji©|fi 
38«BW*. ft*. Wl!i@9 4 9. ftftfbgft 
B9 5 0. Rfpfi9 5 l©Sftr>T<,>48ft9>9 5 4**W« 

[02 16] p* + *;U§9TFT9 6 0&tfn * + 
MTFT9 6 U*Ktt@»#*f**TFT"?*»K CM 
OS£Jft$l/tl,>£„ X^*?>yMTFT96 2R^ 

««w8PfflT f t 9 6 3 immmmtz T f t-c* 
0 . imps© tft £«*»© t f t i um-mi. 

[0217] ft*. IMI^^Wc^liOll 
«KliaB©WB©1IE*«5~6Vgtt, 1 
0 V;g£-C+#ft©^ TFTtC^t*-; HU* h 
o>K«fc&3Wk#** OWMKcft&ft^. 
fefciTCMiftSttS^****©-?. TFT©y-hl? 

fc. ««IS*«^*Mi,»ytl8^ltlB©IBKi@KTB t T 

f t ©^ttJBatrr a® 2 co^mimm 9 2 9 i . n 
4©^«»«W9 33b -e-n-en-^- h^®9 1 

8,919 iSft6ftt»*<SK-rS©3W* w>. 
[0 2 18] C5bT09 (C) Km , rJ:9K»R±K 

[0219] &*\ «*/<*A*«SSLfca"C. cn^& 

*f± v f p c tc j: 0 ^gp^ii i mmwtc^M-r sciK 

J: D 2^W©IK^a*3Sfi!i $#SCi*5T?^ao 

[ 0 2 2 0 ] ft*. *9mm*»&tom> mmm 1 
~hjs^3 tcm&u-rtiox+mit 

[0221] c^j6^5 ) %mMM~e&> mnM4ic*5 

l»TH0 (C) *-C^Ufc|g^A*^?:^^giU 

a. 

[ 0 2 2 2 ] 0 1 0 (A) {J. #«»#*?-©#±*T 
=&tfo/c^4^±ffi0, HI 0 (B) ttHl 0 

(A) j&a-a' -c®mbtcMmm~c*>6 B imvmz 
ntc 1 0 0 1 »v-x«Bg«iiaK v 1002 warn 

1 0 0 3 By- hiMISttiai87ft-&. £tc> 1 0 0 4 » 

1005 1* J'-iMW'e* 0 . j/-jww 1 0 0 
5vmttiK.mmtzm 1 0 0 nfimhtiz. 

[ 0 2 2 3 ] ft*. 1 0 0 8 »V-^|!J|g«ia» 1 0 0 

i rvv- hmmmmm 1003 icx^nm^B 
mtztctixomm-cfo 0 . rnxm+t ft a f p c 

(7U*^y;b7"'J>Hf-^y h) 10 1 0^6 tf 1 

^m^^o^^m-t^wma. ft*, cc-cbfp 
c 03&>H^snri>ft(,»3&s. c©f PCtcB^y > hs 
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M&& (PWB) &m*)miibtiri>xi>&i\ %WM 

So 

c o 2 2 4 ] wiiKouts io (b ) *m 
^xmw?h. mmioo o©±#fu»tgi5 i o o 
2 , y- hflKMuais 1003 o . mm 

KIl 0 0 2BltlMilTFT10 1 li*©KU^> 
{cm^WfC^StlfcSWSffi 10 12 SStfttftyDB 10 
*KJ:0jRrt3ft*. 35ft:, y- hflMDttBR 1 0 0 3 
ttn?t*;HTFT10 13&p* + ;M*TFTl 

0 1 4i*ft*^b#*:CMOSia» (I9#i) 

[0225] b^ks 1012 wnwmm^wmt 
Lxwm?z>. tit, mmmmi o 1 2©pftt<c«jRiBi 

WNUl 0 0 6 5&«3ft, 0 1 2±fC«W 

mtmm 1 o 1 efejcc^a^tsR^cBtsi o 1 7 
c 0 2 2 6 ] mm 1 0 1 7 immwmicmomMt 20 

t/CMMBU «ft£fll 0 0 9*lgSU-CFPCl 0 

1 oKwawKsaistiTu*. se>K. mm^i 0 0 

2&c>'y- hffiRBtt@ftl 0 0 3Kd*n«3RT-»^T 
A-r><-^3>U 0 1 8T*ttb*vri*&. 
[ 0 2 2 7 ] 5/-;UJW 1 0 0 5 K «fc »3 1 

0 0 4jWttD£*>S<var>*. fcfc. */<-#100 4 

9-*aattrfefii*». ■€■ lt. ^-;i<aijioo5 
*i*©^Rgtt^x^»3tiTc^ 0 tetocommma 30 

[0 2 2 8] bTtt. /t/7X, i27; 

n«ac6tti>. ^^^ji'ii/Ttt, frp 

(Fiberglass-Reinforced Plastics) , PVF (#'Jb* 
•=JU7P5-f F) , #'Jl^fJl/*fctt7i' 

[0 22 9] &±© J: 5 fc bXR&****1iJi-m 40 

iws«©w«fb^»»©iMfcK: «t *^fc%iE-r«w*«« 

#Hg**#SC 

[ 0 2 3 0 ] xmrnMiaevmrnt, mmrn 1 
~n*W4 Kte»*t»rti©«iac£ h as«:»*^b# 

[0231] cusfe^e] «HkMr». 01 

*:W«»*JR^K:4bi»t. 8-©S£*tW 1 7 0 8*0: so 
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cj^r©ii^aigs 1709 tcm&*fti£*mmbitm* 

[0 23 2] rTD^X^v^yvyjCfco-ClflOnm 
€£AMU PMI1 7 0 2*»«Uft:3?f9^«R17 0 

1 c©HMii 7 0 2*wrs^^iHEi 

7 0 1*. 023 fc*rt»-CiSLfcJ: 5 &3H£ffiP^c$A 

®x$>k>, i93mi*mtit&&M) mm?**®, 

[ 0 2 3 3 ] tt, TAD©* fa 2*ft (JHT, Ts-TA 
Dj ilHT) ©**»6tt5E7UftSS«*l 7 0 5*. 3 
A/s®jS*U-MeT 30nmJ|BSt/fc*£. W&ffiV 
&SDFVBi©Xtn2«# (OT. rs-DFVBij i!3 

[0 234] S-DFVBi ©&|fHtei£&ft>6. S-TAD© 

m*M?z>m-~vm&m\ i o 8*jbsw*. »-© 

1 7 0 8ttl0nn«!r&©-C> *©J&J3a*7l»$ 
S-lPW>mM\m7L. S-DPVBi©S»U-h# 

3A/stctt-5"r^««fc5«:. weni»u~r©^{b 

[0 23 5] &fc, S-DPVB1*>6&S»3fcflHJ* 1706 

HteU »*KJII»U-h*±tfTlr»<. C©B$. Alq 
©3KHPBttea*6. S-DFVBi©^ifU-h*m^fCM 

4>3tf"a,»< £££<(:»>» ?£g£Jie£WTTSI&-©M£ 
«« 1 7 0 9 & J&fiST So »r©g£«W 1 7 0 9 Bid 
rmJ^fcT-S©-?. *©»fife»TI*{C». S-DPVBi©^# 
«i^7 1/ v Alq©^# U- b *5 3 A/sfC ■» Tt> 5 J: 9 

[0 23 6] 3 Alq©*5l*»*SR»0«ttSC 

i-c, w-twsmrhi 7 o immtz. mzmamt 
*&. mm., ^mtLXkv.Ls^^Qnrmmmt 

Z> C t iC <fc 0 . S- DFVBi K S*f S»filK6©W«»* 

^*f#So 

[0 23 7] tH«W7 } B 2 1 (b)T? 

[0 23 8] $-T, TTO*XM?ity>y«:j:oriDOnm 
liS^JiL,, BWl 7 0 2*»«Ht3!/9^a6iE17 0 

l^ffl^-r-So c©hwi 7 0 2£W-rs#?xs«i 

7 0 1*. 02 3(C*j^-C^U/cO i 5^*^fflrt«A 

[0 23 9]*^ a -NPD©**6&SJE?UftaM»S 
1 7 05*. 3A/s ©5B»U-hfcT30nnflaaOfc* 

qO^iSA/sfcTWftr*. -T^b^. «-NPDi A 
lq©It**J 1 : 1 iftftJ: 9ft»-©«t%«« 1708 
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£. 

[0 24 0] m-<DU£M® 1 7 08 ZBtfm, a-HP 
»DJK*tt*7U 5l*«*Aiq<D3!!9t«*W<5C4R:J: 
■oXm^mmi 7 0 6 4»tS„ J¥3«20rmi-r£„ 

BPhen©ii#4 3 k/sOWt U - F "CIS^T 
T&fr'fc, Alqi BPhenOit** 1 : 1 iftSASfc 

m~o>m&m 1 7 o g*. mm^x^mhctK 

&S. WSJJlOnmiTS. 

[024 1 ] HZliD^^^ 1 7 09 47&$ft, Alq© 10 
a8K*»7U 5l**l*BPh€n©a»**ltf5Ci{cJ: 
oT, 30nm©m*i&£M® 1 7 0 7«MTT&. 36 
fC. BPhenO^&ttttfcSS. L1* 1 wt*g|S85ftrr* 
CiiCiD. tfttXWI17 1 1 /PSUlOnm 

i-r*. 

[0 24 2] *»K % P£@i UTA1 :Li££4l50nrrifIg 

c tic j: o , AiqKfi*-r*»feiaeow«» 

:)£*74f#5 0 

[0 24 3] C^»«8) 2^QfcWrj*. ®22T^b 
fcWtB8#ift^4, JWtWfcWn**. 20 
[0 244] ST. v % U > <fc ^TJOOnm 

ski$nu mil 1 oo24MiM5xiti 1 

0 0 1£ffl;tT£„ C©iil 1 00 2^t<E.#7^ 
SKI 100 14. H2 3K*JC»r^L)tJ:5aje5« 
ftttmiTS,, #g8fcW?tt. 7«B©*m (-5«S« 
£8Wfc£*fr*9. 2ffiS«#JS) ZffiFSr&1tS>* 7 

[ 0 2 4 5 ] ]Ef\&AttUt L~CCuPc%20nnmm 

U lEfl&Ammi 1 0 1 0«MW**». 20nmKjtt, 
■CQjPc©3iK**»it*ilSIl^K. 30 
?C, ETLIftSltmt?* S a - NPD©i»4 3 A/s©?Pt 

[0 24 6] a -NPD©**»i&a:4E?LlftSI«« 

1 1 0 0 5 420n#2J&Ud£, a -NPD©jS*U~ hit 

bX, Alq©a»fc3A/s«CTMte-r*. a 
-NPDi AlqiDtHWl : lktt&XVxm-OM&m 

mi i o o 8*. ft««(cr^jj!i"r*c4Ktt4. *s 

iilOnmi-TSo 40 
[0 24 7] *-©S£«tt 1 1 00 8 47l». a - 
HPttDMMttmTb, 5l*tt*Aiq©3«**ttttSCifc 
JCoTJMtWil 1 OOeSJ&dST*. J¥3»20nmif 

s„ c©b$. mmmi looetcaru m$mi 1 

0 1 2iL-t^^Sr*SDCM%lwt3^5jnUT*J< 0 
[0 248 ] 1 1 00 6 W, DCMDft* 

mmmx&z mi^tam* 3 k/somt u- f xm 

«W*. Tft*>%, Alqi BPhen©i£$#l : 1 ift*«fc 

5 1 1 0 0 9 4, ftj«»«:r»fiW* so 
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C£K&*. W3«10mi£TS. 
[0 249] »Zl©iB^«*l 1 0 0 g*£OflL Alq 

cfcoT, 30nn©tt?*j£1Httl 1 00 74»fS, ) 3 

etc. mmaMm*miL*** Liziwtsm&mm? 
-sciKcto. 1011 tr*. jpst* 

IDnmifSo 

[0250] &ftfc. &ff £ LTA1 :Li&£4l50nrr*lg 

c ijc <fc g . KM{cs*-rsjS^^owta% 

[0251] tmmmixmmmxiz, m2 2X7jkb 
mm^m^c^x, smmi 1 o 1 2 i oth 

[0 25 2] Jfc-T. IT04XA^^U>^K<fcori00nm 

8£j$RU iro(HHi) *JB«0A:*5xltR*fflK 
TT£. CC^Xititc, iE7L&A«Wl 1 0 1 0 i 
l/"C, 3^I4F"^W^y (3-M->Jl<) 
*>4, *tf>3-^>*fc<fc»)20niitia*i-4. ffiK 

tbxit-o^ym^ Btmim-omimcmm 

[0253] CO^OKLT, $«ffi*$mm£lTO 
±K*&fiJUt#7*»«4, H2 3{C*Jt,»Tiji0fc«fc5 

[0254] a- WCfDfr&htu 5jE?LH^M^ 

1 1 0 0 5 4, 3 A/s ©^#U- h &CT40nnflMt/fc 

*X hmt bX, BAlq©^#fe 3 A/sKrWft-T*. 
-r«Ct>%. a -NPDi BAlq®Jt*3Wl : li^SJc^^c 
^-©M^Mii 1 1 0 0 8 4, ^eWHCT3ft*r * C i 
5C^c5o PSttlOnmi-rSo 

[0255] m-©M^M^ 1 1 00 8 a - 

npmmmumib, mmw\cp>im*mizz.b 

lC£iX&%M.m 1 0 0 64»T&o ^3»20nmi 

c©b$, mtmmi ioobk^u, mmm 

1 0 1 2 iUT=MT»*WffT*SlrCppy),*5wa«S 

[0256] A^fRM 1 1 006 4JfJfi£ft. Ir(ppy) 3 © 
HBftTTSAi, 5l*«*BAlq©3!J»t*«IWA:** 4 
«7^MI4r*5Alq©^#4 3 A/s©^if U- FT? 
^•TS. BWqiAlq©Jt**t 1 : lift* 

«fc 5 &»r©fi^«* 1 1 0 0 9 4. ^HtKT^BS-r 
-5CiK:fe4 0 Jf3«10nmif€»o 

[0 25 7] ^-©iS^M^l 1 0 0 94»£, BAlq 

<mm\mib. 9i*«*Aiq©«»*ittw*c4Kj: 

oT. 30nm©m^^I^ 1 1 0 07 *»JSfS. 3 6 
(C W^aAfHWibr. LiCacac)42r^*rf£, 
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[0 25 8] mm, ®mt bxk^±^mmmt 

[0 25 9] CHistffl 1 0 ) #£*WTB, #»9rcHI 

02 4 b, xmwmwmm+zm^tcT < 
[0260] a*» v mmm^tbxccvimmi-^> 

(«T. TTfTJ ilET) *Ml»T:i»«#, M3Sh 
9>5***4iH,>TfcJ:|,>. gfc, TFTiUTh y T*^ 10 
- hfiTFT (HftWKtt^U-^SfTFT) 
jKhA^- hMTFT (J®Wfcttfl***;tf£TFr) 

[0 28 1 ] H2 4(aOKtel>t:. 1 1 2 0 1 tt»*fC 

aa-rsa«*ffl^s. a#wkb, 

wsl. m&it#9zm&i> u < it??*? ? zmw. & 

SI 1 2 0 1 itt. «iflcR»^MMtM^d»«t»®£ 

r&. 20 

[0262] SS 11201 CD_htC«iS^gp 112 11 

*&vwmmi 1 2 1 2JMRtf6nri,»*. sr, b 

SSP1 1 2 1 1 K-3l>TMJW*. 
[0 26 3] B^gP 11211 »PHR^«tT ^ «*P 
*So S«±(CB«ifc©B^#??ftU &pj3KCttftfl| 
»3l^fc«tta*»*W^5;^©TiT 

r««wiismTj iia-T) 11202, mmmm (m 
m) 11203, mmt^mm 1 1 2 0 4*y<fc^i^§ 1 
1 2 0 5**KW6tiTt»s. 024 wvunm 
•ttmTb*H^Lri,»ai»*. ®feMinm>y-h«: 30 
jpfc s we **o«irr 5 fcfe©TFT ( kt, r * ^ 9 

[0264] WBWfflrnri l 2 o 2 tat. c c*cttp** 

*Jl«TFT«fflH*Ci36«F*W,». n** *;I/S?TFT<!: 
•T4C4feB«6T?*S^ H2 4©«fc5«:^««*3R^ 

[0 26 5] */c, S»JffllTFTl 1 2 02©FU>C> 40 
CC»H*1Iff 1 1 2 0 3#*»WK««3tlTI,>*. * 

usswtb. mmmm 1120 3©tmi Lrf±*w^ 
203 ttftft»xs?-©i»«& ur«-r So mmmm 

1 1 20 3£UTttS?«(CB, Wl{U>W&. fflt 
ffi, M{twmb<ttanb<Dit£m <rro&£) ©<fc 

*ajatt©tm*ffl^titf«ti». bswisi 1 2 
0 3 <D±xmmtmm 11204 enr i» 
•5. 

[ 0 2 6 6 ] § 6K. flflHteMI 1 1 2 0 4©±(tB 50 
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ftffl 1 2 05j&JRtt&ftTt>&. Mtffl 1 20 5©** 

*c tj^sa* w>. RMi 1 1 2 0 5 1 bxmmmt, 

micros. ~v&*mtj:zzm®bfci><». m^nu 
[0267]*^ mmmmi 1203, mmt^mm 

1 1 20 4, iS&WMl 1 2 0 52»£&SJ1B, &n 

Ki 1 2 0 6-eabn-ci^o «i 1 206B, w 
ws. mmi 1 2oe®tm4orB. afts*, 

<fcMS» <jy»:B^t*>K5^#-tf->) * 

[02683 fKttiaHS 11212 {COl»TjftWT 

a. muatti 1 2 1 2bbs?sbi 1211 fc^itsn 
^^7W«nti»5, 02 4(a)-c«, cn 

6©liK©it*#ttiUTn^ + *;l'aTFrl 1 2 07*J 
«tCfp* + *AfflTFTl 1 2 0 836>6ttSCiyDS@K*^L/ 

[0 26 93 ^*5, i/7hU^*, rt»7r. 5? 

2 4-Ctt, l5)-©»S±{cHmaJ 1 1 2 1 l*jj;0*|gt6 
@SS1 1 2 1 2*Wm>**i 4 IgS&HKl 12 124 
KWr«:ic^LSi*«aW(c»»-J--S c t fcr* S 0 

[ 0 2 7 0 3 02 4T»S»J«|TFT1 12 0 2 

(CB^W® (RMI) 1 1 2 0 3#*»WKS»l3ft"Cl,> 

mnvBi&b, mmmmmm mm) 1 1 2 0 3 1 

[0 27 1 3 £ 024 (a)(C^L/c^lc^g 

». B^«©1 1 2 0 3*JglSLyk»{CffiR 112 0 9 

*»jiWSigt?fW3nA:fe©*wUT:***s. c© 
mmmm 1 1 2 0 3^ffl^n^c-rBjsift^ 

^fflKSJW^ttmjMg*®©*^***:*. B 

11203 ommmtiic j: 0 , wft*ts< as c 

[0 2 7 23 *C"T, H2 4Cb)JCw , r«fc5K: % 15^1 
12 0 9 ^^Lfc^icBSSSi^OS^^I-S^^ 
gfe#^6tlS„ £©*§£, 02 4(a)©^ji{Cj:b^ 

r, b^w@i 1 2 o 3^6©m^©aAft*^± t r5 

[0 27 3 3 *fc. H2 4K*(r>"CB. jEf—^-ffl© 
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±#tt*jftl 1 2 1 OiCfcoT, fflSgUl 1 2 1 lfCft 

9. ±^KtlJi*Jiia«t«K«L!6:t»«JB«i : *C4«> 

^©— #£02 5fC^-r„ 
[ 0 2 7 4 ] 0 2 5 "Ctt. UT^StSB^itfc 

m&*$£VfrM®i 1 3 1 o&mrtt. 02 5 -c^ 

3ft££9ttBftfeJ:0&llBl 1 3 1 0©ff£i# (j>3 

bo&mm b. e««fflrr&&iii£, mib^hj: 

So COJ|5ttR:«fc»J. HMffl 1 3 03^12^4. & 
@1 13 054#, 3/a-H-4C4t»<Ci*»r* 
So ftfc. 02 5&CfcUTtt, IS®7^f^vF y 
*^SO«*Sat4llft0 , ii*±©|*ff 1 1 3 0 5 * 

[0 27 5 ]* fc. 026 (a)». *«ttW^fttf4* 

»ffl^2 6(a)(C 1 &H^©ft@$ji©_t.ffi0*0 

2 6 cwK-eti-eti^-r. 11413 
h ^ ^kkoc otfc 9 . -e©* h 3 a vwrnm 1 1 a 
[ 0 2 7 6 ] t ©j: 5 ttft&KramwteVdKifti 
btti*. bfrbitifib, mn&mfrf-i 1 4 1 4402 

HiJWISt'f S. "3*0. agltttffi^l 1 4 1 4 tt> IE 30 
?LaEAfla«r*S4BH^K, **©fi«fe£fcOT<,>3 
it***. 

[0 27 7 ] H2B©J:5ft»#S8t©y».J9r-4LT 
tt. PS® 1 1 4 0 3 4 br, 39!%&®*ttffl-*-*f&£ 

■r**Ktt»m 1 4 1 4{c<fcoT. WftttgftMtK: 

m&nn<mt>^m~tfif). mmmmmc 

<0iC< <fc4. 

[0 27 8] 3KK, H2 4(b)«:^L/fcri'f-^^h 40 
y^XM^^S©W<&02 7{C^-T 0 02 7 

(a)fctt±ffil8*ij*U 02 7 (b){Ctt02 7 (a)*P-P" 

[ 0 2 7 9 ] 02 7 Ca)K*lr»r. 115 0 1 BBS 
SB. 1 1 5 0 2 \Z¥~ rM«gStllB!8g. 1 1 5 0 3 tt 

1 1 5 0 2 *£P?~*ft-9MnttBR 115 0 3 

(ceas ti*m#«. ADmm 1 1 5 o 4 ^uttab 

(Tape Automated Bonding) f'-tT'l 15 0 bfrhkt) 50 
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SftS. 07KL&W TABf— 7*1 1 5 0 5© 

ttfrOfc. TAB^-^(CIC (IMBK) *RttfcTCP(T* 
pe Carrier Package) ^rSM^UT &<fcl>„ 
[0 28 0] C©4t. 1 1 5 0 6»02 4(b)(C^b 

-#115 0 ejj«*tej:c;*%aiiufti»t«tr*n 

tt\ l>*ft«fc©*ffll»rfeJ:l>. #H»Ttt. 
-Ml 1 5 0 6 OH 2 7 (b)iC^f <fc 5 K. ttZ&y 
1 5 06a4. m&v**vt>m 1 5 06 a 

+*>r*7-/i'*->K>Ji> 1 1 50 8b. 11506 
c#>6&£o 

[0 28 1 ] 3 H2 7Cb)tC* , r«t5{C. 
ffll 1 5 0 7tt»6WUitt 1 1 5 0 8VW.t> 
ft. ^KBBR^S^KttBBaiai 1 1 5 0 9(t£fAT 
*J:5KftoTl>S. ^W^ffll 1 5 09»?Rgtt^X 

MtiRttfcKH- & C 4 fe ffitrft 
[0282]S/c, *Hi5feWc^orc^^S©^ffl 
(»Hfc*««rr«M) KHi#«**>9WT*>J:(,>. C© 

*l»<*/cJ6. /SJT^*l^gBL-CF l 9a5S*f©^^^^4 

[ o 2 8 3 ] a*. *mm<ommwK&zti&Bigk 

[0284] C^Sfetfli l l D *H«rtt. $#Pjra 

* L/ /cW^I%^Si 1 *^t?^^g©M4 . 7#f~ 

H« 0 . ^S6S^ff^§ tiX t» -5»«4 ttJS>ffffliJ* 6 
ffl-JUHi (KT. r±*ffl|tj 4IB-T) ©«* 
Sg^^To 02 8 K-eoWBBHiw-r. 
[0 28 5] fete. 111^^4 bXC C-VUmm h =y > 
(JWT. TTITJ 4IB-T) tffll>ri»*#. M3Sr 

9>yx**fflt>r«>J:n. tft4 f v ~ff 

xKhAy- hMTFT d®W«CJ*i!Xir^TFT) 
£C44>T££ 0 

[028 6] . S« 1 1 6 0 1 , BBJI& 

mm^ntcmMmivw 1 6 o 2. ts&wmm 
m 1 e 1 2&cnaLTtt. ^*«5 4H«©«teaT«fc 

[0 28 7] WKWamrl 1 6 02©FU>f>Kfigtt 

snr^*»-«flii 1 6 0 3-e&-5#. *^ss^rB 
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tf&ftS. H-Sffil 1 6 0 3tt#*» 

[0 28 8] 1 1 60 3 ©_t(ttt#tiHb£«i 

1 1 80 4*SRtf61ra,»3. 3 6«C. flWteftRl 

1 6 0 4 <D±icitmr.mm i l 6 o 5 im» fcftrfc 
•j. xmmmimmttz. *©«§£, m-m®i i 

6 0 5©«fJfitt«, tt*IW$#2.5~3.5eV©$1I14 

0. *WWW*J3ETH«rr*s?fc». *=:«ffl 160 
Ctie>©^«*ffl(,»4tB^tt, 20m®KOjH?IW-c*S 

[0 28 9]**:. m-mm 11603, ^mt-smm 

1 1 60 4. fcJ:W^«fcfi05frJ&&*Mtt, Mi 
1 1 6 0 6t?*bftTt>.5. SgRl 1 6 0 6«, 

[029 0]&fc, 02 8 TttttaMftTFTl 16 0 2 
ttur-wi (PIS) 1 1 6 0 3 ASflKtWJc««Snri> 
l^tfttftMffilTFTtC&tt 3 tlfc«Bt* £ * C t 

*>-etSo *©»£, *-«B*««©tm^iiRu. 

[0 29 1 ]$ 1 1 60 7 »*<H-tfr* 0 , «f 
«*6tt&S/-*»Il 1 6 0 8KJ:»)S»3nTl>*. 
1 1 6 0 7 ttBKXfc£tf*«&lL&l>#K 

1 6 0 9 tt^RStttfx (ft»ftfciaHt#;t*fttf ' 

*>Kft«3h*«tt©7 9 XflJSK) *;£*t,Tfctt 

[0 29 2] y- r M^MWEI&fccfctfT 1 -- * 

^#flB8»@BtceSS3n*M#tt, A^fBUl 1 6 1 
3£/rUTTAB (Tape Automated Bonding) f~~~7l 1 
6 1 4#»6A#3*iS. Scte. HinO&l>#. TABf— 
7'116 1 4©m>0{C. TAB?— ^{CJC (8HHR) 
*RttfcTCP (Tape Carrier Package) *Sa»0Tt><fc 

If*. 

[ 0 2 9 3 ] *fc, ^OSWK^OfelSjesao^Hf 

(mtiarrsE) 9 c© i 
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«. Rfl#«am>6*rc<,>* 0 fcft-u W$tfb£« 
[ 0 2 9 4 ] fcfc. *^fe^©^^g(C^*tl-SW^ 

*^B^m^b/cWii^^©u-rn 

[0 29 5] C£tttt 1 2 ) ^«tW-Ctt*»W*^ 9 
(#*6v h y ©»HgHcHl>fcWftK: 

-^rattw-r*. ttwccBiai 01 iec*» 

or, 1301 l 3 0 2 Kffl&lMKgtfe 

fS„ 01 1 TBHS%3tlTl»?H,>*«. m&fr<D 

[ 0 2 9 6 ] *fc, ^KKenstiAM 1 3 

0 2©ffl£il«>S,fc5fcA>* ( 1 3 03 a. 130 3 
b)#«3ft£ 0 /O^ (1303a, 1 30 3b) 
KW&l 3 0 2CC&oT«cait&#l^t^3ftT 
US. 

[0 297 ] 8tfe. flums^w-r^wflKk^Bw^ 
wi 304iit l my $v^T~>&mmmc «fc 

3 0-5 0nm©JUlr^3nS„ 
[0298] *CC*2 ©W«fb^ftJB 1 3 0 5 £ L"t, 
a - N P D J: 0 3 0 ~ 6 0 n m©jiWC^ 

[ 0 2 9 9 ] 3 e»fC®3©W^fb^} 1 3 0 6*«3 

o 6 a imtcmtnmi 1 3 0 6 b t 4 #feic^ 
^■rsia^i 3 06c i*jM*«cjBaw*. 

[0300] tt CftK, ^(Cf&fcTSjg^ 1 3 06 a 
*«#5#. *fefC^-rSH^l 30 6 a», y$ 
*v^j>4H^A 1 Q,iDCM*^e8ati£KJ:r). 
3 0-6 0nm©lJ|rMn. 

[o 3 0 1 ] awe, ififefc^-rsBimi 3 0 e b*0 

^fetC^-TSli^ 1 3 0 6 b ». y jr*v 
X^^ffi^TA 1 q,©**j|BWSR:«fcD3 0~6 0n 

[030 2] »ctc. *fe(C^-T •2>B^ 1 3 0 6 c 

a**ffll>TBCP©**3!J»ffiiCj:!3 3 0~6 Onm 
©WrC^fiWS. AcCfc, C©^F V BCPJCAlq 3 ^ 
SB3#Tfe«tK 

[ 0 3 0 3 ] fcfc. j*3UMWcfei,vr «>. WilSF^tctt 

a^»%»*dw*. ^{*w(cb. ^i©w^b^jfi 
0 2 ©w^fc^M©^B(c*5^r , ® i Q-m&mzm 
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IHtC*2©S£Ji*«l*S. S^JBOfWK-oi* 
(1303a, 1303b) KiotMSh/tW 

[0 3 0 5] *©sl 19 1 l rttH^snr 

«£fc#©lt@ 1 3 0 7 ^ffiKWft2n*#S*:£fl& io 
&9. lo, Hfiil 3 02iigX-r-5J:5{c^h7-f^ 

ft*. *fc. H^Stiftt^HPS 1 3 0 7 {JBlfSOME 

[0 3 0 6] c cr«igwori>!Dci>*JBFBs l 3 

0 7 «$Uc6. X v U^-l/ a >K± UTgftli^ 

[0 30 7]&±©<k5fci/c»*l3 0l±K:**» 20 

T&rFffi (»«i 3 o i ) tcmmztiz. 

-xxmjtd&tm (*«i 3 o i tizmw) icmm 
s nee 

[0 30 8] Urt-U 1 3 0 8 t LX^v 

t?*5 3 9^»«tffll»ft*. m **DJ:9K* 30 

[0 3 0 9] C5 0Tffl«t,fc#'<-tn 3 0 8«. * 
i«BWb«irx»tt*5/-*ffll 310fcJ:»)ft&D£fo«* 
ft*, fcfc. J/-;HW1 3 1 OOWffll 3 0 9»«H3 

x^5t«snri^o *fc. c©^Ksn/c^wi3o 

9©*KIMb* y 7 Afcf^S*l*!R»W*R»«C £ 
MT8rc* *. «»«:a^Wtt 7 ^M(FPC) l 40 

3 1 izmmix^vi/^momtmw&Tzm-rz. 

[0310] imrnw 1 3 ] *^b^-ch 
m b tcm^mm^^tsmmmfomt v x . » j/ 
h vzzmmtSi&zfflmtZo 029 ca)tci*e 

©±ffiH*inU 02 9 (b)fc«02 9 (a^P-P'T^ 

KOfcE©Srliia**"r. 

[0 3 1 1 ] 02 9 (a){C*Jl»r, 117 0 1 50 
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AO. CCr«7'7X??*tt£ffll,>S 0 

W4ut«, #y-f5F. #y73F. t*»wimi. 

X#*J/«Jt. PES (i}f;x^U>^l/7r-f*) . PC 
(#y#~sK*~h) . PETWyx^l/^f^irU 
-h) &L<ttPEN (*yx*U>:f7#U-h) 
tt. fcO<»7^A±KUfcfc©iWrCS£. 
[0312] 1 1 7 0 2 »KfE»11IIjfc6&*j£a6ia 

£»LfcB^&1I)S*ffll>£. *fc. 1 1 7 03» 

smmfrhtezr-m mm) -cao. *gawrctt 

If^^Htffll**. *fc 4 1 1 704«7*y;M§fJJf 
rf»;E>&SA;>*rAD. 1 70 3*^Wr-T-5 

fc»©WS£bT*MB*r*. ££ttl 1 7 0 2<t? ; -* 
It 1 1 7 0 3 »W#£ fc. X h v ^ TWcttWBfifcSft 

02 9 (a)r«ER*OTt,>&l,>*J. 1 1 7 0 2 <b 

f-** 1 1 7 o 3©nKraw*wfc^*#i*sftT*5 

[0 3 1 3] ZLX. 1 lOZis^Vf-ZM 

1 1 7 0 3 ttTABf-T* 1 1 7 0 7 *^L*CiHB©IBtt 
HJSKfi&BSn*. &*>\ 1 1 7 0 8 «j£2SI 117 0 
2#^UT&*ffi*#*at/t:b«J, 1 1 70 9ttf* 

-#*§u 1703 K.gmztiitmnmm 1 1 7 0 6©» 
A*6a*Bii»**r. *fc. lamu-cuan*. ta 

Bf— 7*1 1 7 0 7©f^bD(C, TAB^-7{CIC*RW/t 

TCP*S§HUTfeJ;^. 

[0 3 14] H2 9Cb){C*Jt»T. 117 101* 

is-mi 117 11 1 1 7 1 0 tCct 9 7*7 

s 0 5>-;^ji 1 7 1 o thx\mmmm*m^x^ 

l>. 117 0 1 il5I-©tm#ijff 

[0315] H^M^ 1171 2©«)t©fi^0 

*02 9 Cc)(C^-r. 117 13 »W^fb^fJ)lrA 
^. ft*J. H2 9Cc){C^r«fc9K. A>^1 1704 
tetT»©*3&*±M©«J: 0 MH>#ttK: & ot* 0 . 5* 

-mi 1 7 0 3 *«raWK^WT* S. *3ffc. S/-JI- 
«91 1 7 1 0T?H*ftfc!i*a$l 1 7 1 4tt. WIB^6 
ft^jiittl 1 7 1 5KJ:»)^a3&»6«»rS*i. W^ft 

[0316] JM±©«fc 9ftflteS*»6«c«*ISW©ia3l^ 
SB, B^SPl 1 7 1 4#ij£Sif§U 1 7 0 2. t 1 -^ 
1 1 70 3. 1 7 04*jJ:Ot#(8Mb^ftm 1 

7 1 3T#JS3nSfc«>. ^Cffi#^c7 , q-feX'C^M 

[0317]**:. ^mmwc^bftm^somm 
wmivmzm) 5 wrto:^. c© 
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mmt, KmfrhxmuMmsmzTL, mm 
b. nmm&mi>htir\,>&. mcl, mmt^mm 

to 3 1 8 ] a*. #mm<D&m&icmtizGWi 
mm^m. mrnxm^bmrnrntm^o^rti 

[0319] cmmm 1 4 j *mmvtt> di*?- w 

[ 0 3 2 0 ] * -f, *fcttg*W&0|£ «. 
#©^fe£STSW$SI&^-?-£. fie*©J/i- 

,1§. fcJ:t;ite©W»f63£*?*. HJfiWl 0. IWJ 
±KKtfhtfJ:i>. 20 

[032 1] mmmtbx, xv-ntott-zm* 
fcv )iu ? -\timmv&z>. -rafcft. @3 0(a)ic 

B. *5-7^;i/*-36iA5»- < =.>y3nfc»SK:» H 

ttw i o . h$sm 1 1 . hzummm 1 3 vmbtcj: 5 

[ 0 3 2 2 ] Sfc. S^M*E^7;W7-itfe 
U1Bt!*S. Tftfr-fc. 03 1 (a)(c?nTJ:5K:. #fe 30 

z^mx&z. ®mmt\z, -mx&wMb* wmb 
*&£u-cb. &mm&'<%~~> 

0J 1 3 "pjj* Ofc «fc 5 &0Btt*S*ftT<,>4 *>©*fflC>ti 

^awtcfcawfeiBiaR^WB. 03 Kb) 

[0 32 3] Cft6©tt»Wtt#ffi©ffil. 

[0324] cuttm 5)*wwrr». mmmi 3 

[ 0 3 2 5 ] H 3 2 Ca)(Cij*-i-*S>» -;Hi. 1 2 
0 0 1 (CCtii, Bi^gR 1 2 0 0 2 , £g 1 2 0 0 3 
a. 1 2 0 03 b£^t?) {CTABf- 7* 1 2 0 0 4 

otfw&n, «W3TAB^-^i 2 00 4*^ut^u> 
hE«t£ 1 2 o o 5 &m m zmx^i. 

[0 32 6] CCt, ^y>h|B^l 2 0 05©^ 50 
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» mm 3 2 (b)K^r. 7*y> hews 1 2 0 

0 5 ©rtawcBiWt < t fei/o-K- f ( a#*> u < \m 
tiu) 1 2 00 6. 12009. ?-mmwmm 

1 2 0 0 7 fcJ:^- hM^fJUISS 1 2 0 0 8 t bX® 

[ 0 3 2 7 ] C ©ck 5 (C. Sfltffiftili^J&^Stlfc 
JHEfcTAB^- 0 #it 6ft. *©TAB^-^*^ b 

-rKKiptt t b r ©fttte £ 7- y > h ksuk#jr 0 

0»jW»ffi*$>a-Jl'iPf*C £&Cf S„ 

[ 0 3 2 8 ] ftfc. 4m0^?^SfCdStlS*ti 

[0329] csusm 1 6 j xmsmxtt. mmm 1 
0 . mmm 11. & u < bumm 1 3 KwLfc^g 

[ 0 3 3 0 ] m 3 3 w>fcijVi"*J?» -;Hi. £K 1 2 
101 (C C-Cfct, ia^SP 12 10 2. 7 t - ^{f «g 

12 10 3. y- hm#ffi»BUl@gg 12104. 
S2i^l2103a. 1210 4 a*^tf) KTABf—^ 
1 2 1 0 5#IR«3tfWe.ft. -e©TAB^-7'l 2 1 0 5 
ZftbX7V> hEttfil 2 1 0 BjWR0tf»6*VC(,» 
S 0 7-y>hS2^ffil 2 1 0 6©«ffi^O9 4'|g%ia3 
3 (b){C7n-r„ 

[0 33 1 ] H33(b)(C^fJ:^iC. ^y>hBB»S 
12 10 6©rtaJ{cttdI>a:< ifei/od<- H 2 1 0 
7. 1 2 1 1 0. 3>ha-;l/§|51 2 1 0 8tbxm& 
tZlC&mihtlX^Z. **J. ccrB^*yaJi2 
1 0 9*KWT*4*s v *rUt!WCBftt». 
>ha-;W»i 2 1 0 8«. raa*S©fi*iJffl. Wf- 
f ©«UEftf*3> h a-;VT-S^«)©«*Wbfcg|5 
tire**., 

[ 0 3 3 2 ] C©cfc 5 K. ^^^©^Stl/cS 
*K3>ha— 5-iUT©«jJB*Wr4^y>hE« 

wax o #w nfc#ia©*s? * - a*, ^mmrt?« 

[o 3 3 3 ] 4^mmmmcts*ti&*m 
mm-mx x&wxmmbtcm&mtm^v^tti 

[0 334] C^JS^lI l 7 3 3*#awfr», 
^f*. 5*P**^Bl»mKJ:»)IBIW-*«3(M© 

[0335] WIWWIHR^ffll^liiJR©. @8S^* 
S3 4 (a)&£7K"f „ TrBh-7>^X^f. CsBX h U-S? 

C©HBKC*l»t:B. y-HWa 

(c*fjerr6«ffj&scs«:ffiisns. -e-ur. Tr2©y- 
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hte<fcc;v-xiB©iiE (v„) tc£<omw2tizmm 

t o 3 3 6 3 Tri&mmntc&t^ -mtttvimt 
fto. c s ©he (v..) *jfii^sns. bit&ix % v„ 

[ 0 3 3 7 ] C©<fc 5 ftHBSfc. fH^ jr^mmm^ 
fcJ:DI^*** + --F*l83 4(b)fcij**-. "Tftto 

H3 4(b)"Ctt. 1 7U-A46^0f^l/-A 

K^nr«eif»mtiiLfc. c©«$£. *n*ti© io 

^7U-A#&3fc88IB©Sll£«. 3 2:16:8:4: 
2 : li&S. 

[0 33 8 ] #^^*WSTn«&©»l5lS8©tt 
S£03 4 cofc^rT. V- F F7^^te«fccfv-X F 

HimilfSSfcJ:^ F v ?* j? ir;HBtt-r « J: 5 (eft 

n-snr TRi$tt©tt6-3*©K»*stf* 
c£ft<. *&-JWfc*»sct#r»*. 
[0 33 9] C«NMl8)«tt»&3R?«^%A5l& 

^g«i^7^r&Sfefe, $&^gg(Cj:fc^. BJ£ 20 

lr»»9fr©SBttK:«n, a»«*J£l». s^r. ** 

[0 34 0 ] *|SiKj;f)«t/c^a^C*f 
m§J|£t,T. f^£;V#y5. 

«M^ftWLft:II|ftg£i8i (JW*Wictt^*;n; 30 
f^Xi' (DVD) ^<Diai^#£W£U ^©iB 

S8*tt. ftHft©I£33&sfiS»Sn*fcaf>. W^^m 

s«^©^#w*iai 2K^-r. 

[ 0 3 4 1 ] 0 1 2 (A) »a**B"C*»> . M#2 o 
0 1 , £J#&2 0 0 2. 11^2 0 0 3. *b'-#-gB 
2 0 0 4, Kf*A**f2 0 0 5 #ISWc 
J: 0 fNH 0 fclS^Ktt, &m 2 0 0 3 (cffit* S c <t 40 

*&fc»;< » 2 5 F jfc&Sfc < . ttA&iM,*: 9 4 

V3>1, TVfl33S*mffi. J£#r«mfflft£-©£T©f» 

wsfflg^g^ans. 

[0 34 2] 012 (B) Bfy*AX?A*y5T* 
0. ##2 10 1. 31^2 10 2. g&!H52 1 0 3. 

jtf^*-2 1 0 4. mam*- F 2 1 0 5. ^+ ? * 

-2 10 6 4^KJ:9fl*Ufeft£KHi 
^mW2 1 0 2Kffll»*Ci#"C**. 50 
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[0 34 3] @12 (C)ii/-«/^yt;^>t 
##2 2 0 1. g#2 2 0 2. m.n$8>2 

2 0 3. F 2 2 0 4. ftgfljgi^tf- F 2 2 0 

&*)\mb lamsmm^m 2 2 0 3 ci# 

[0 34 4] 01 2 (D) B*;^A3>ta-j(Tft 

0. $#2 3 0 1. S^g|52 3 0 2. ^-f ? ?230 

3 . &ft*-2 3 0 4. F 2 3 0 5^*^ 

«?. *mmc£ *)fmbttm^mt$^t»2 3 0 2 «c 

[O345]0i2 (e> u®mim%mtc®ftM<D 
Wkm&mt (^WKBDVDii^ai) * 

#2 40 1. M#2 4 0 2. «ct8A24 0 3. &m 

B2404. mmmw <dvds> mm&U24Q 

5. 8^-2 4 0 6, XK-#-»2 4 0 73E*5 
tf. S^A2 4 0 3H&£UT1HM1I**^U * 
tS»B 2 4 0 4 tt±£ L-C^ttfg^^-T 
WtC«fc»)f^KLfc«3l^gtttcni5«w»A. B24 0 
3. 24 0 4fcffll>SC £#?£*. ftfc. fB&&#£ 

ttSftff£8S tc A«t»ft £' g n 

So 

[0 34 6] 012 (F) tt=f-40l'Sf s .f 

(■^y Fv^f-TM.XtT'W) -c*0. ##2 5 0 

1. ^§152 5 0 2. T-AW2 5 0 3*^ftf. *^HJ 

tct d fps? btcmtmmm^ 2 502 m^ci 

[0 34 7] 01 2 (G) tttT^^M^T*?). 
2 6 0 1. ^g|52 602. M&2603. 9ffl&£ttf 
-h 26 04. ';*3>^mSI52 6 0 5. g&8B2 6 0 

6, A.^U-2 6 0 7. W^A^BP2 6 0 8. 

-2 6 0 9^%fttf. *^( C J:0^U/c^Slg» 
^W2 6 0 2 KIl»4Ci*T*«. 
[0 34 8] CCT01 2 (H) JiaRWIST* 0 . * 
#270 1. M#2 7 0 2. ^g|52 7 0 3. Wi*A# 
352 7 0 4. W^tH^gP2 7 0 5. »fP*-2 7 0 6. 
W8«a«jJ«- h 2 7 0 7. 7>7-^2 7 0 8^*^O 0 
#»iBfc«fc 9fl*Lfc«3l8ffltt. ^*g|52 7 0 3 Kffl 
l»«Ci*»T?**. ftfc. ^»2 7 0-3ttMfe©^Ja 

ccee©x^*«^"r s c tvmsm®comimt)*n 

[ 0 3 4 9 ] ft*J. ^*W(CWmMf4©^^a^i«< 
^SCifepJtliftSo 

[0 35 0] *fc. ±IB««»a«-f>*-*9 F^C 
AT V (^r-^fU^) fti'©«-?ffimilia*MDr 
IBM 3 ^/ctS$g*^^T S C t m < ft 0 . # (cHWtf 
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[0351]^ m^ms.mbbxx.^^imti 
frmtztxb. mftm*mt)>pft < & s <t 5 mm 
mmtzttvmuK u-^x, mmmm, ® 
m^mmp^mw^mm^ 5 &£?t»$B*±4-r s 
m^mmxmmm^zm&wz. imytmrnm 

[0352] jw±©«hc xmnzm^ximzhtcg; 

mcm^zctmmv&z. ttc, *mmM<DnM.% io 

^ThZZom^cm^ c b ifiv * 

[0353] immm i 9 ) ±iamfe^r^-</c*^B^ 

U%$^mk%-$%n$m&bt£Z>. #{C^j2ii 

imc*) tut* mibx:mm~c&z. 20 

[0 354]^, frtsf^g^ i?s«c*-5c 

tip rngkmrnum®* 5 v*z<th \zm% < , 

W«Mb^»ll©JP*fc 1 MmK:i»fc&i>fc«>. *i?&s 
tbxstti&msmm* um^mmmrm^ 

»ai^ffi (^wdfiWJinft) . msm (nutcc*©*^ 30 

[0 35 5]^, WKI^BttB»*ar*3fc«> 
[ 0 3 5 6 ] ffcfcfc. *&»©ft%CT$ffl<,>fctt£l 

«ju* sag* . jmstt^ c» o fcfie*©^««3iHR 
L-cteO. fe&TWfflr&s. 40 

[0357] sraawrct*. *m*om8mz$&m 
4 \,xtstimsM$&m?z. zvmmz® 3 5 *j 

xt>m,K 

[ 0 3 5 8 ] 0 3 5 (aottwamjfry-iJB^fcf 8 * * 

ffiftl 23 0 1 a. 3^1 23 02 
a, 1 2 3 0 3 aZ^ts. *Wi<Dm&M*3k 50 
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1 2 3 0 3 a b bXmWc? 4 X 7l> 4 ZimtZ 

[0 3 5 9] 03 5 (b)itt:^tiJjt=7X$>i) % ##l 

2 3 0 1 b, $*$|S 1 2 3 0 2 b . W^A^Sfll 230 

3 b . &fPU » 9 1 2 3 0 4 b , a? y^U- 1 2 3 0 

5 b . g&su 12306b *nrt?„ wmvmsm& 

[0 36 0] 03 5 (Ottf^WM^"*?*!), 
1 2 3 0 1 c, ^g|5 1 2 3 0 2 c, g» 1 2 30 3 
c . -f^l 2304c *^£f 0 *^HJ©^fe^ 

S^^nlfP 1 2 3 0 2 c b bXm^cfVZfrUj* 

vm?zcbicj:K>. mmMhifi'pte<, mMfr?*j* 
)it>st~>zmmxz?> 0 ct-p-c, nfa0miattfi'j>ti!< 

[ o 3 e i ] m 3 5 mzmm#*ffi*.-km&m*m 
mxhK), ifWi 2 3 o i a. ia^ift (ax ux ttc 

iZOW&Z) 1 2 3 0 2 d, v * 1 2 3 0 3 

d, ^g|5(A)l 2 3 04 d, £^BP(B)1 2 30 5d^ 

#t? 0 a^gP(A) 12304 dit^b bxm&mmzm 

nkb. a^gP(B) 1 2 3 0 5 dlZ£b UrX^flWR** 
^•T5„ *IBJ8©ia^Sl*Cti6a^»CA)l 2 30 

4 d WSS&CB) 1 2 3 0 5 d b OTffl^fcflWBHftS 

^na*fp«-r s c t ic j: d . m»t*3W4>a < mm* 

[ 0 3 6 2 ] 03 5 (e)«iS^§5 (^W;U) a>hf* 
*ftl 2 3 0 1 e, gUngBl 2 3 0 2 e, 
1 2 3 0 3 e . iffiZj ^1 2304e, J* 
W»H 2 30 5 e ^£^^„ *^BJ©^^g^^ 
^gp 1 2 3 0 2 e 4 ltiHfcIM3>b , a-^^ 
«-T S C 4 «c J: 0 , ?Bl)WA*JiJ>a < , ?1fS!gSi&ai^ 

3 > K a -*B7 5 ^ is*.** y ^^JUMty * «m 
8Mfc0fclB««ftKm«*IE«LA:»>, -eti^s^u/c 
^■TSC4j!»s-C*6o 

[ 0 3 6 3 ] 03 5 (f)tt^-V^;V3>Ka-*r* 
0. 1 2 3 0 1 f. Mftl2302f, ^§1512 
3 0 3 f . F 1 2 3 0 4 f £^t?„ $IPJ©#6 

3ia6«**wap 1 2 3 0 3 f 4 UTfflUfc^-Vt;^ 

>t»-**ff*i-rsc &«:«(:»>. »»t*3&y>a<, 
^, «toiilXft>e 3 © jgrc* * «t^u?F4a4. 
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[0 36 4]**, ±swawMW*-f v 
mmmmm < . «©<* 5 &»H@&i*teif»c*5. 

[0 36 5] &fc. 036 G0Kftff*£Tft 9 , #ft 
1 2 4 0 1 a, W^ffl^gP 1 2402a, W^A^SB 1 
24 03 a, ft^g&l 24 0 4a, 9*124 
0 5 a, 7>Tt 1 2 4 0 6a Z^t! 0 Xmtiomtm 
SZm® 1 2 4 0 4 a 4 LTffll>fc»ffWS*fi«-r 10 

*H^-e*S 0 Wfi©JI?»&y>&<&»). 8 

[ 0 3 6 6 ] 03 6 Cb)«W«iaH5 <J«*«Ktt*«E 
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